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On the Insects. COLEOPTEROUS,HYMENOPTEROUSand DIPTEROUS, in-

habiting the Galls of certain species of Willow.

Part 1st.— DIPTERA.

BY BENJ. D. WALSH, M A.

I propose in the following pages to name and describe the Galls,

which I have found on several species of Willow in the neighborhood

of Rock Island, Illinois, and also the insects which produce those

galls, not only in the imago state, but in all their states so far as known

to me. I propose at the same time to name, and, so far as they are

hitherto undescribed, to describe several other insects, which habitu-

ally breed in the galls formed by the true gall-makers, and which, as

they feed on the substance of the gall itself and only occasionally or inci-

dentally destroy the gall-making insect, may be appropriately considered

as Inquilines or Guest-flies. Besides these last, there is a great variety

of true Parasites, mostly Chalcididae, which prey, not on the gall, but

solely and exclusively on the body of the Gall-maker or on that of some

of the Inquilines, and which I shall only refer to so far as they are

concerned with the other subjects herein discussed. The field thus

opened to our view, though very extensive, is almost an untrodden one;

for out of the great multitude of N. A. willow-galls, but two, so far as I am

aware, have been up to this day named and described, viz. SaUcis Fitch

{ = rigiJse 0. S.) and strohiloides 0. S.; and in the case of the latter, the

insect that produces it has hitherto been totally unknown in all its states.

As in my other published descriptions, I have wherever possible de-

scribed from a large number of specimens and carefully given all the

variations, so as to define the species itself and not merely the indi-

vidual, stating in every case the number of specimens as a measure of

the value of the description. I have also, as heretofore, aimed at mak-

ing the descriptions as accurate and definite as possible, and with this

object in view have uniformly sacrificed brevity to precision. To the

moi'e advanced student, perhaps, this is not always desirable
;

but to

the neophyte what information does it convey to say, for example,
" Antennal joints spherical, pedicels short, verticils long," when he

knows not how long the pedicels and verticils usually are ? Whereas

if we say,
" Antennal joints spherical, pedicels I as long as the spherical

part of each joint, verticils as long as the two entire joints from which
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they spring," lie can form in his mind's eye a complete idea of the an-

tenna, and an artist might even draw a very tolerably accurate picture

of it from the description alone. In a Synopsis, indeed, of species

already described, such diffuseness is not necessary, for we know where

to go for the full description ;
but he that undertakes to describe new

species should endeavor to describe them in so full, definite and precise

a manner, as to comprehend every variety that can possibly come under

the notice of the student, and to separate his new species effectually

from all species already described or hereafter to be described.

I regret much that, from the almost total lack of scientific facilities

in the Great West, I have been unable to compare the Willow-galls

now described with the published Willow-galls of Europe, so as to

decide the interesting question whether any of them are identical. To

the Eastern Pjutomologist, who lives, not in the backwoods but in a

civilized community, this would be comparatively an easy task and in-

deed almost a matter of course. To the Western Entomologist it is an

impossibility. Illinois, as the last Census shows, produces now more

maize and more wheat than any other State in the Union
j and, as the

New York Market Reports show, she also produces more beef cattle

than any other State in the Union. But she has hitherto failed to

produce a single Public Scientific Library worthy of her wealth and

her great and growing resources.

It is well known to Botanists that the genus Salix (willow) is a very

extensive and difficult one, and that authors have differed greatly as to

whether certain forms are true species or mere varieties. I am in-

debted to M. S. Bebb, Esq., of Washington, D. C, who has paid special

attention to this Botanical group, for naming the species found in this

vicinity from specimens which I had prepared for that express purpose.

The accurate determination of the species of our Willows is the more

valuable and important here, because I find it to be a very general, though

probably not a universal rule, that each gall-making insect confines itself

to a particular species of Willow. As to the larger and more abun-

dant and more conspicuous galls, such as Salicis brasslcoides n. sp.,

S. rhodoides n. sp., S. strohiloides 0. S,, S. senigma n. sp. and S.

pomumn. sp., I am quite certain from long, close and continued obser-

vation, that the rule holds good universally so fiir as regards the seve-

ral species of Willow found near Rock Island. I have repeatedly, for



1864.] 545

instance, noticed a willow-bush bearing apparently numerous specimens

of both S. brassicnides and S. sti-ohi'loides, but on examining the foliage

I have always found, that the two different willows that bear these two

galls were here growing promiscuously from the same spot of ground, and

that each branch of each species bore its appropriate gall, and never the

gall peculiar to the other species of willow. The instances where these two

willows grew side by side, or only removed a short distance from each

other, and where I found each bearing exclusively its appropriate gall, are

almost innumerable. This feet is the more remarkable, because the Wil-

lows form a very extensive genus, with the species often separated from

each other by very minute distinctions. Wemeet, however, with an analo-

gous case in the gall-making Hymenopterous genus Oj/mps, where with

occasional exceptions each species is confined to a distinct species of

Oak
; while, on the other hand, the gall-making Cecidomj/ia of the

Hickory are said by Osten Sacken to be " found indifferently on the

various species of that tree." {Synopsis Dipt. M. A., p. 191.)

It does not follow, however, bec;mse certain galls are found exclu-

sively on particular species of willow near Rock Island, that the iden-

tical same gall may not occur in other localities on other species of

willow which do not grow near Rock Island. A willow-gall (SaUcis

Fitch, which being preoccupied has been changed by Osten Sacken to

rigid se) closely resembling, so far as can be judged from Dr. Harris's

brief description, my S. siliqua, which is found on Salix humilis Mar-

shall, is said by Dr. Fitch to be found on S. rigida and S. lucida; and

I have found a gall which differs only in some few slight characters

from that found on S. humilis, and which for the present I consider as

identical with it, to occur sparingly on S. cordata Muhl.; and though
I could not succeed in breeding the imago from this gall, yet the larvae

of the two galls were absolutely undistinguishable. S. rigida, one of

the two willows on which Dr. Fitch found his gall, is regarded now by
most botanists, according to Mr. Bebb, as a mere variety of S. cordata

on which I found one of my two galls. I have also found a single spe-

cimen of what for the present I regard as the same gall on S. discolor,

So that if the four galls be in reality identical, we have here a case of

the same gall growing on four distinct species of willow, S. rigida

(
= S. cordata), S. lucida, S. humilis and S. discolor.

The species of willow which grow near Rock Island, all of them in
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great abundance, with the single exception of the first, which is exceed-

ingly rare, are named by Mr. Bebb as follows :
—1st. Salix discolor Muhl.

2nd. S. cordata Muhl. Srd. S. longifolia Muhl. 4th. S. nigra Mar-

shall. 5th. S. humilis Marshall. The first species produces one very
distinct gall. No. 6, and two that are apparently identical with Nos. 8 &

12, which occur on S. humilis. The second produces four very distinct

galls, Nos. 2, 10, 17 & 20, besides varieties of the very same two galls,

Nos. 8 & 12, of which varieties occur on S. discolor. The third three

galls, Nos. 1, 9 & 19. The/owr^/i two galls, Nos. 14 & 15. And the

fifth and last the astonishing number often distinct galls, Nos. 4, 5, 7,

8, 11, 12, 13, 16, 18 & 21. Mr. Bebb observes that " the tendency of

this species to produce a remarkable number of galls was observed by

Muhlenberg, and he therefore called it S. conifera." Besides the above.

I have also described a gall (No. 3) growing on S. rostrata, a northern

species which does not occur so far south as Rock Island, and a coleop-

terous gall or rather pseudo-gall, (No. 22,) which grows on S. longi-

folia, and also, so far as can be judged from the gall alone, on a

species of the allied genus Populus, P. angulata the common cotton-

wood. In addition to the five species of willow catalogued above, I

noticed in the woods a single large tree of what I believe is a sixth

distinct species, but too late in the season to obtain specimens of the

inflorescence. From the foliage and a portion of the fruit forwarded

to Mr. Bebb, he decides that it must be either S. nigra, which I am

pretty sure it is not, or some foreign species. Since however this tree

bore no galls whatever, the question, in an entomological point of view,

is of no manner of interest, except so far as it may illustrate what I rather

believe to be a general law, that exotic willows bear no galls. So far as

my very limited observation goes, exotic Willows (S. babylonica and S.

alba) bear no galls at all
;

which is collateral proof of the theory, that

generally each distinct gall is peculiar to a distinct species of Willow,

for if it had been otherwise, the indigenous gall-makers would have

immediately attacked them when they were imported.

Of the above twenty-one galls, excluding the Coleopterous pseudo-

gall and the doubtful galls on S. discolor and S. cordata, twelve (Nos.

1-15) are made by Dipterous insects belonging to the family (pA-idomj/-

idae, and six (Nos. 16—21) by Hymenopterous insects belonging to the

family Tenthredlnidse. In addition to a great number of insects which
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occasionally inhabit these galls, there are of true Inquilines which seem

to inhabit them exclusively, but without always confining themselves to

one particular species of gall, seven cecidomyidous species, two tenthre-

dinidous species, and at least one and probably four or five Coleoptera,

besides seven species of Microlepidoptera, which Dr. Clemens has kindly

undertaken to name and describe from specimens with which I have

furnished him. Each of the above, with the exception of the last, will

be noticed below under the head of the Order to which it belongs.

From the great number of these Inquilines, it must be obvious that

there is considerable dano;er of mistakino- them for the true authors of

the gall. For example, any one who examines the Tenthredinidous gall

*S'. pomum n sp. in the middle of the summer, will find nearly half of

them to contain Anthonomus scuteUatus Schonh. either in the larva,

pupa or imago state, unaccompanied by any Tenthredinidous larva
;

whence, as I myself formerly did, he would be very likely to jump to

the conclusion that it was that insect that made the gall. A more ex-

tensive knowledge, however, of the galls of the willow will soon show

him, that this same beetle occurs in great numbers in several other

galls, some of them of a totally difi"erent structure
;

and hence he will

properly infer that the same insect cannot make two totally different

kinds of gall, and consequently that it must be a mere inquiline in

S. pomum. There is another criterion which will be found very useful

in determining the question, which of two insects bred from a given

gall is the true Gall-maker and which the Inquiline. In all monotha-

lamous galls, whether Cecidomyidous or Cynipidous, there is always a

centi'al cell or nucleus, in which the gall-maker resides, the inquilines

either residing outside the central cell, or, as I believe to be often the

case, and as must be the case with the Snout-beetle just now referred

to, destroying the tenant of the central cell and occupying his place.

If then non-parasitic pupae taken from the central cell of a gall are

isolated in one vial, and non-parasitic pupa? taken from outside the

central cell are isolated in another vial, and the former always produce the

imago A, and the latter always produce the imago B, it must be evident

that A is in all probability the gall-maker and B beyond all doubt an

inquiline. In this manner I ascertained that the pine-cone like gall

S. strohiloides 0. S. is not made by the cecidomyidous larva, which

was observed by Osten Sacken to live in great numbers under the
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scales of the pine-cone, but by a distinct and much larger Cecidomyia,

hitherto unobserved, which inhabits the very heart or centre of the

pine-cone, the smaller Cecidomyia being mere inquilines. (See Osten

Sacken apud Loew, St/nops. Dipt. N. A. p. 203.) We may also in

some cases get useful hints on this subject from the structure of the

gall itself. For instance, in many Tenthredinidous galls, e. g. .S*. ovidum.

n. sp., on laying them bare to their foundation, the slit cut by the saw

of the mother insect may be plainly seen. Hence, even if, as I have

actually done, we should breed a Cecidomyia from such a gall, we may
know that it must be a mere inquiline, because the Cecidomyidous
oviduct is not capable of cutting such a slit. Still, with every possible

precaution, mistakes will sometimes be made, as to the character of the

insect that really makes the gall. For example, because, from the gall

quercus pihdse Walsh, I had bred % 9 of an Inquilinous Cynipide, I

jumped to the conclusion that the gall itself must be the work of some

unknown Psenidous Cynipide. {Proc. Ent. Soc. Phil. II. pp.481 —
2.)

Whereas I have since become aware that it is the work of a Cecido-

myia known at present only in the larva state, and that it had been

briefly described, but not named, by Osten Sacken. {Syn. Dipt. JV. A.

p. 201.) No other instance is on record, as Baron Osten Sacken has

obligingly informed me, of a true Cynipide being inquilinous in a Ceci-

domyidous gall.

Some groups of insects that are commonly inquilinous in galls have

no true gall-making insects belonging to the same family as they do, of

which case I believe that we find an example in the Coleopterous Cur-

cidionidse. (See below under No. 15.) But the great majority of them,

e. g. the inquilinous Gall-flies, the inquilinous Saw-flies, and the inqui-

linous Grall-gnats, have many true gall-making species belonging, not

only to the same family, but in the case of the Grall-gnats and Saw-flies

even to the same genera, viz. Cecidomyia and Nematus, that they them-

selves belong to. Hence an observation of Osten Sacken's with regard

more especially to the Gall-flies, which I formerly quoted and relied on,

that "
it seems hardly probable that species of the same genus should

sometimes be true Gall-producers and sometimes Parasites [i. e. inqui-

lines]" must be taken cumgrano salis so far as it may apply to the Gall-

gnats and Saw-flies, though it seems perfectly correct as limited to the

Gall-flies. {Pi-oc. Ent. Soc. PhU. I. p. 49.) What is very remarkable
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about these inquilinous insects, whicli have true gall-makers closely

allied to them, is that they do not invariably confine themselves to the

galls of their allies, but occasionally inhabit galls made by insects that

even belong to different Orders. For example, the Cecidomyidous

gall Q. pilulse Walsh, as was just now stated, is inhabited by a Cyni-

pide, Ceroptres* (amblynotus) inermis Walsh, and conversely from the

Cynipidous gall Q. petiliocoJa 0. S., I bred July 11th two specimens of

a Lasioptera (^Cecidomyidae) resembling somewhat L. solidaginis 0. S.

but perfectly distinct from that species. Again, numerous instances

are given in this Paper, where Saw-flies are inquilinous in the galls of

Gall-gnats, and Gall-gnats are inquilinous in the galls of Saw-flies, as

may be readily seen from the lists of Inquilines under Diptera and

Hymenoptera. But in all such cases this appears to be the exception

and not the rule. It should be remembered, that the same gall is often

inhabited by several different species of inquilines, sometimes belong-

ing to widely distinct groups, as, for example, the Cynipidous gall Q.

petlolirola 0. S. is inhabited not only by the Guest Gall-gnat mentioned

above, but by a Guest Gall-fly, Ceroptres (^amhlynotus) petioh'cola O.S.;

(Froc. Ent. Soc. Phil. T. p. 67 and II. p. 487,) and that many species

of these Guests habitually live in the galls of several different species

of Hosts, many instances of which will be found below. It is even

occasionally the case, that one and the same species is sometimes inquili-

nous in the galls of other insects, and sometimes attacks natural sub-

stances which are in nowise connected with galls, of which one in-

stance is apparently found in the Dipterous Drosoplula cmioena Lw.,

and another notable one occurs in the common Curculio {Conotrache-

Ivs ne7iuj}har Hbst.), one brood of which attacks the fleshy part of the

Plum, Peach, &c., and another brood habitually lives in what will be

shown below, to be in all probability a true Cecidomyidous gall
—the

well-known " Black-knot" on the Plum-tree. (See under No. 15.)

Nothing gives us a better idea of the prodigious exuberance of Insect

Life, and of the manner in which one insect is often dependent upon
another for its very existence, than to count up the species which haunt,

* Baron Osten Sacken tells me that he has learned from Dr. Eheiuhardt of

Germany, that the insects provisionally referrel by him to Hartig's imper-

fectly defined genus Amblynotus belong in reality to Hartig's genus Ceroptres,

or at all events must form a new genus closely allied to Ceroptres.
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either habitually or occasionally, one of these Willow-galls, and live

either upon the substance of the gall itself or upon the bodies of other

insects that live upon the substance of the gall. In the sino-le o-all

S. hrassicoides n. sp. there dwell the Cecidomyia which is the maker
of the gall

—four inquilinous Cecidomyia
—an inquilinous saw-fly

(Hymenoptera) —five distinct species of Microlepidoptera, some feed-

ing on the external leaves of the gall, and some burrowing into the

heart of the cabbage, but scarcely ever penetrating into the central

cell, so as to destroy the larva that provides them with food and lod"-

ing
—two or three Coleoptera

—a Psocus (Pseudoneuroptera)
—a Hete-

ropterous insect found abundantly in several other willow-galls
—an

Aphis which is also found on the leaves of the willow, but peculiarly
afiects this gall

—and preying on the Aphides the larva of a Chrysopa

(Neuroptera) and the larva of a Syrphide (Diptera)
—besides four or

five species of Chalcididfe, one Braconide Ichneumon (Hymenoptera)
and one Tachinide (Diptera), which prey on the Cecidomyia and

the Microlepidoptera
—

making altogether about two dozen distinct

species and representing every one of the eight Orders, if with

Sieboldt, Erichson and Hagen we refer Pseudoneui-optera to Orthop-
tera. If this one little gall and the insect that produces it were

swept out of existence, how the whole world of insects would be con-

vulsed as by an earthquake ! How many species would be compelled
to resort for food to other sources, thereby grievously disarranging the

due balance of Insect Life ! How many others would probably perish
from off the face of the earth, or be greatly reduced in numbers ! Yet
to the eye of the common observer this gall is nothing but an unmean-

ing mass of leaves, of the origin and history of which he knows noth-

ing and cares nothino' !

The Dervise in the Eastern Fable claimed to have discovered the

language of birds, while to the vulgar their notes were mere inarticu-

late sounds without passion and without meaning. The Entomoloo-ist

does not indeed pretend to understand the language of Insects, for, as

they all breathe through spiracles or brauchite, their mouths are ever-

lastingly dumb. But from signs and tokens well known to him he can

interpret their actions, and recognize at a glance what object they are

pursuing, whether sport, or love, or war. or food for themselves, or food

for their future progeny, or the construction of habitations either for
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themselves or for that future progeny which they are doomed never to

behold. Under every stone, under every clod, and even under the

most despised substances, there is a little world in miniature opened to

his eyes. And there scarcely grows a plant but what contains, in Na-

ture's own hieroglyphs, a whole volume of Natural History written by
•

the finger of the Great Author of our being.

DIPTERA. —Family Cecidomyid^.

Many years ago, before the science of Entomology had any exist-

ence, the old herbalist Grerard, noticing a rose-like gall very abundant

on a British species of willow, concluded that it was a purely vegetable

production, and that the willow which bore it formed a distinct species,

which he accordingly named " the Rose-willow"
;

and even Swammer-

dam, who ought to have known better, fell into the same error. (Kby &

Sp. Litr. Letter 14, p. 254. Westw. Intr. II. p. 519.) Up to a very re-

cent date, from some unaccountable cause, entomologists who recognized

this gall as the work of injects, attributed it, not to a gall-gnat nor even to

a saw-fly, but to a Cj/nij^s. (K.hy& Sip. ibid.) Westwood, however, clearly

recognizes the gall of the " Rose-willow" as the work of a Cecidomyia,

{Introd. II. p. 519,) and I am indebted to Baron Osten 8acken for the fol-

lowing quotations from Dr. Hartig in reference to this matter. " There

are no Gi/nipldse on the willow, and the galls ascribed to Ct/nips vimi-

nalis, G. caprex, C. amerinse and G. salicis strobili belong either to

Cecidomi/ise, or Aphides." (Germ. Zeitsch. II. p. 176.)
—" I doubt very

much whether other than parasitical Gall-flies [Figitidse ?] occur on the

willow." {Ibid. IV. p. 421.) To which it is added that " three species

of Xystus (
= the Figitide genus Allotria) are described by Hartig as

being bred from the willow-gall of the Tenthredo Nematus ValUs-

nieriir

As already stated, all the true Willow-galls I have so far met with

are the work either of gall-gnats or of saw-flies, and none that I have

seen are produced by Aphidae., as seems to be asserted above of certain

European willow-galls by Hartig. I once, indeed, found a colony of a

species of Aphis, that inhabits S. cordata, surrounded by what at first

sight looked like a large, subspherical gall ;
but on breaking it open I

saw at once that it was the work of the attendant ants, and composed

of particles of dry vegetable matter agglutinated together, in the man-
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ner described by Mr. Wm. Couper, (Proc. Enf. Soc. Phil. I. p. 373.)

May it not be possible that the Willow-galls attributed to Aphides by

Hartig are of a similar nature ? Whenever a particular genus of plants,

common to both N. A. and Europe, is infested by a particular genus of

gall-making insects, it is generally the case that the same genus of In-

sects occurs upon the same genus of plants both in the Old and New

World. Now if there really exist in the U. S. Aphidse that produce

galls on our willows, I can scarcely believe that they should have all

managed to escape my notice. Still, like all other negative arguments,

such reasoning as this is not entitled to much weight.

The genus Cecidoini/ia diifers from most other genera of gall-pro-

ducing insects, in that it occurs on very numerous and widely distinct

genera of plants. In Osten Sacken's excellent Memoir on this Family,

without the assistance of which I should not have ventured upon this

Paper, N. A. Cecidomyidse.^ many of them known only in the larva

state, are enumerated as occurring on Hickories (Carya) of different

kinds, on the red Maple (Acer), on the Ash (Fraxinus), on Oaks of

different kinds (Quercus), on the Hornbeam (Carpinus), on the Tulip

tree (Liriodendron), on the Willow (Salix), the Grape-vine (Vitis), the

Locust (Robinia), the Alder (Alnus), the Gooseberry (Ribes), the

Blackberry (Rubus), and the Pine (Pinus), besides Vaccinium, (or Gay-

lussacia?), Solidago, Impatiens, Agrostis, Chrysopsis, and the cereals

wheat, rye, &c., {Dipt. JY. A. 188—190.) Even the twelve N A.

species referred to the genus Cecidomj/ia^ where the perfect insect is

known as well as its larva, occur on eight distinct genera of plants.

{Ibid.) What a contrast with Ci/nips^ of which there are now about a

score described N. A. species, all found on different species of Oak I

Wemay observe, however, that as in the Cynips of the Oak, so also in

the Cecidomyia of the Willow, it is a very general rule that the galL

when it grows on a twig, kills that twig unless it is pretty large, so that

the presence of either of these two genera operates here as Nature's

own pruning-knife.

But the most remarkable feature about the Cecidomj/idai is the gene-

rally dull, monotonous character of their coloration and ornamentation,

the extreme similarity of many species, and the apparent identity of

others, which we yet know, from the wide difference of the galls pro-

duced by them, must be distinct species. Hence Loew has remarked
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that "
Grall-gnats cannot be recognizably described from single dried

specimens, unless they are distinguished by some striking peculiarities;
"

{Dipt. N. A. p. 187;) and Osten Sacken observes as follows: —
It is a peculiarity of the family of Cecidomyidoe, that its natural history has

always been studied in close connection with its classification. This is owing
chiefly to the fact that the gall, the produce of the insect in its first stage of life,

is generally a more striking object in nature than the insect itself. The latter,

small, tiny, difficult to preserve on account of their extreme delicacy, still more
difficult to distinguish from their congeners on account of the uniformity of their

appearance and coloring, would affijrd a very unsatisfactory object of study,
unless in connection with the varied deformations which their larvae produce
on plants. {Dipt. N. A. p. 173.)

I find it utterly impossible in one case to distinguish from each

other the dried 9 imagos of two undoubtedly distinct species, which
form distinct galls of a perfectly distinct structure on different parts of

the same Willow, and the pupal integuments of which are structurally

very distinct, viz. Crc. s. rhodoides n. sp. and CW-. s. siliqua n. sp. ?

I had hoped that, by taking descriptions of numerous specimens of re-

cent Cecido}ni/ia, and especially of the abdomen which often loses its

coloration almost entirely when dried, some sharply-defined distinctive

characters might be arrived at. But T have found from these descrip-
tions that the same species, and even the same living individual of the

same species, varies greatly in the coloration of the abdomen according
to the degree of its maturity, and that what was at an early period in

its existence yellowish or reddish, gradually becomes, in the course of

a day or two, and sometimes even in the course of a few hours, brown
or blackish. I have even repeatedly placed the recently killed 9 O

produced from the above two galls side by side, and have found myself

utterly unable to discover any constant distinctive character whatever

though it is barely possible that the structure of the % antennae may
differ. In solitary individuals indeed it is easy enough sometimes to point
out distinctive characters

;
but on comparing many individuals belono-ino-

to the same species, such characters are very generally found to be in-

constant and worthless. Lest it should be assumed that the characters

in my specimens might have been changed by chemicals, such as chlo-

roform, &c., used to deprive them of life, it is proper to state here, that

I kill all tlies by simply immersing the vial or bottle, in which they are

confined, into hot water up to the cork.
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Under these circumstances the mind naturally reverts to the idea,

that the diiFerence in the gall is caused by the difference in its location,

whether in the bud, or in the wood, or on the surface of the leaf, of

the same species of willow, and that the two supposed distinct species

of Cpci<lom,)/ia are in reality identical. But on the very same species of

Willow, S.humilis, there occur two galls, *S'. rhodoides n. sp. and S.gna-

pJmlioides n. sp., differing indeed in size, but constructed upon precisely

the same principle, both of them always solitary, both of them monotha-

lamous, and both of them formed by a similar deformation of the ter-

minal bud of a twig. Although each of these two galls may be recog-

nized at the first glance, and no two galls can be more clearly distin-

guished by several sharply-defined characters without any intermediate

u-rades connecting them, and I have examined hundreds of each to

satisfy myself of their perfect distinctness, yet the $ imagos proceeding

from these galls, and which are undoubtedly the authors of the galls,

because the larva and pupa live in the central cell, and 1 have actually

bred them from pupae extracted from the central cell, are undistinguish-

able when placed side by side, except by a slight difference in size, though

the average number and structure of the joints of the % antenna may

possibly be different. The larvae, too, are alike even when placed side

by side
;

the pupje are precisely alike, even when placed side by side, and

the only characters, that 1 can discover, to distinguish the two species are

their size, their widely distinct galls, and the fact that the pupal cocoon

of the first is about 2 h—3 times as long as the mature larva, and the pupal

cocoon of the second is from « as long again to twice as long as the

mature larva. Whence we may draw the general conclusion, that in

order to separate satisfactorily what are undoubtedly distinct species of

Ct'cidom^ia, it is necessary to study them, not only in the imago state,

but also in all their preparatory states, and to describe the galls with

the greatest precision.

On reviewing the value of the characters to be drawn from all these

sources, with especial reference to the Gall-gnats of the Willow, which

are the only ones that I have carefully studied, I have arrived at the

following results :
—1st. The egg in all species where I have observed

it is uniform in shape, being constructed precisely as Osten Sacken de-

scribes it, but instead of being ''orange-yellow or whitish" it is always

sanguineous, {Dipt. K A. p. 180 ) Hence it appears that the egg
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does not vary in the same species in the G-all-gnats of the Willow, but

on the other hand it does not diiFer in different species, except of course

in its proportional size
;

so that it is of no service hei'e towards distin-

guishing species. 2nd. The larva varies very considerably in its colora-

tion, and becomes more deeply colored after it has reached maturity
and formed its cocoon, as it approaches the period when it tranforms

into the pupa state; but the " breast-bone" (See Dipt. N. A. p. 182,)

is tolerably constant in the same species. Unfortunately, however, this

last character does not differ materially, there being only two distinct

forms, the Y-shaped, varying in the same species by a considerable cur-

tailment or prolongation of the lower (or posterior) arm of the Y and

the clove-shaped breast-bone. I thought at first that this curtailment

or prolongation might be due to the greater or less degree in which the

joint bearing the breast-bone is overlapped by the following joint; but

on carefully examining at the same hour 26 larvae belonging to 5 dif-

ferent but closely allied species, and distending the fore part of their

bodies by pressure so as to obviate any such overlapping, I satisfied

myself that it was a honn fide variation, and that it occurs in at least 4

out of the 5 species. The comparative length and breadth of the larva

is somewhat inconstant; for although C. s. siliqua n. sp. (?) is always,

so far as I have observed, (9 specimens) elongate, yet others (e. g. C.

s. brassicoides n. sp. and C s. strobiloides n. sp.) are generally short,

but occasionally as elongate as C. s. siliqua. ord. The pupa varies very

considerably in coloration, becoming much darker before it transforms.

On the other hand the coloration of the empty pupal integument is

very constant, and presents a few very remarkable differences in differ-

ent species, even when the pupae themselves are undistinguishable in

their coloration. The characters drawn from the structure of the horns

at the base of the antennae and the thoracic bristle (ibid. p. 185-6) are

invariable, but do not differ much in different species, no less than five

species being precisely identical in these respects. It is remarkable that

I could not find in any species the bristle behind the base of the an-

tenna, which is stated by Osten Sacken to occur in most Cecidomyide

pupse. Ath. The structure, shape and comparative dimensions of the

cocoon, which the larva of most species constructs in the autumn, and

in which it lies through the winter, not transforming into the pupa till

a few weeks before it is ready to assume the imago state in the follow-
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iag spring, aiFord some pretty good characters. Although there is

nearly as much room for a long cocoon in the gall *S'. hrassivoides as in

the gall S. strobiloides, yet in the former the cocoon invariably envelops
the larva so tightly that it is difficult to be detached, and in the latter

it is invariably about long enough to hold three larvae packed length-

ways, the larva of this and other allied species being always found

lying in the basal end of the cocoon with its head towards the empty
tip. 5th. As already stated, the coloration of the imago varies asto-

nishingly, not only in the dried, but also in the living specimen, as will

be shown in detail in the case of almost every species where I have ob-

tained the imago. In the case of the abdomen 9 ,
the more or less

deep sanguineous color is due to the color of the included egrirs showino-

more or less through the more or less transparent integument, as is also

the egg-yellow color in the abdomen of many 9 Ephemerina. (See my
Paper Froc. Ac. iVat. Sc. Phil., Sep. 1862, pp. 374, 375, 377.) When
these eggs are partially extruded, it will be seen that in the inquilinous
Cec. alhovittata n. sp. the abdomen, instead of fulvous or sanguineous,
becomes in the empty part luteous like the abdomen of the S . A precisely
similar thing occurs in the abdomen of many 9 Ephemerina. (Ibid.)
In a few 9 Cecidom^ia, when dried —and I have noticed the same thing
in many living 9 9 —several eggs remain still attached to the oviduct,

and I suspect that the " two small oval lamels," stated by Winnertz to

be attached to the oviduct of the J^uropean C. {diphsis) pin! DeG.,
are nothing but two eggs thus protruding. {Dipt. N. A. pp. 177-8.)
On the other hand the color of the hairs of the thorax, but nut of the

abdomen I find to be a constant character both in the living; and the

dried specimen, and to diifer in some species; and the same is true of

the arrangement of the hairs on the thorax, whether in rows or irregu-

larly scattered. As regards other structural characters, the length of

the oviduct varies greatly, according to the degree in which it is re-

tracted, as has been observed by Say, (Sai/'s Works, II. p. 5,) but the

average length differs considerably in some few species. The number
of joints in the % antenna varies by 2, or 3, or perhaps even 4 joints in

the same species, according to the general rule in Natural History, that

multiple parts, like the vertebrae of a snake and the stamens of polyan-
drous flowers, are inconstant in number.* Specimens not uufrequently

*Most Coleoptera have 11-jointecl antennae, and the number of joints is inva-
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occur where the right and left antenna of the same individual % vary by
one joint, as has been noticed by Loew of C. ehrynopsidls Lw. (^Dipt.

N. A. p. 204.) Similarly, the % antenna of C. solidaginis Lw. is de-

scribed by Loew, probably from only a few specimens, as 22 or 23-

joiuted, (2-)-20 or 2-(-21,) but in one S which I bred myself of that

species it is distinctly 20-joiuted, (2-f-18,) thus showing a variation of

2 or •> joints ; arid, according to Mr. Herrick, the number of joints in

the antenna of the Hessian fly (C. destructor Say) varies from 16 to 19

or 2^-14 to 2-(-17. (Harr. LiJ. Ins. p. 570.) To avoid ambiguity, it

may be stated here that in the Grall-guats the long basal joint or scapiis

is counted as two joints, from the homology of allied families, though
to the eye but one joint is discoverable. As to the joints of the 9

antenna, I have found it impossible to count them with any precision

either in the recent or the dried specimen, owing to their being so

short and towards the tip so nearly cylindrical. On the other hand the

structure of the S antenna, as regards the comparative length of the

pedicels and verticils, is very constant
;

but unfortunately it does not

differ at all in the different species that form galls on our willows,

though in other species, e. g. (J. soliddglnis Lw., it differs considerably;

and the same may be said of the neuration, with the single exception

of the structure of the anterior branch of the 3rd longitudinal vein,

which differs a little in some few species, the differences being nearly

constant. It may be worth while here to remind the student of the very

necessary caution given by Osten Sacken, "not to mistake for a vein a

longitudinal fold which generally exists between the 2nd and 3rd longitu-

dinal veins." {Dipt. lY. A. p. 175, note.) This fold is exceedingly

puzzling at first, and seems to foreshadow the interpolated vein between

the 2nd and 3rd longitudinals, which occurs either simple or forked in

the second Section of Cecidom,yidse,.^Anaretina. Even Westwood has been

apparently deceived by its simulating a vein so completely, for he figures it

along with the true veins. (^Intr. II. p. 518, fig. 3, and compare Dipt. N.

A. p. 174, figs. 1—5.) The % genitals may, and I think do, afford some

good specific characters
;

but these characters are almost microscopic, dif-

ficult to describe without good figures, and become evanescent in the

riable; but in %Prionus imhricornis Lin., which has an anomalously large num-
ber of antennal joints, the number varies, even in the right and left antenna of

the same individual, from 18 to 19.
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dried specimen. On the whole, I know scarcely a single group of Insects,

not even excepting Aphidx, where the imago affords so few good and

reliable characters as in the Gecidomijia of the willow, which is the

more provoking as the number of species is so considerable. G/"/*. The

galls most of them afford very good, constant, and definite characters,

and as yet I have found no two galls undoubtedly distinct, that cannot

be sharply and effectually separated, with the exception of the Tenthred-

inidous galls, 8. ovum n. sp. and *S^. ovuluni n. sp., which occur on two

different willows.

Osten Sacken has said that all the larvas of Cecidomyidse have 13-joint-

ed bodies, the supernumerary joint, which bears the breast-bone, being

placed between the head and the 1st thoracic (stigma-bearing) segment ;

and that the number and position of the stigmata are normal, one pair

on the 1st thoracic segment and eight pairs on the first eight abdominal

segments. {Dipt. N. A. pp. 181—2.) I agree with Schaum, that, con-

trary to the opinion of Westwood, no insect in any of its states has, in

reality, more than 12 joints to the body, i. e. 3 thoracic and 9 abdomi-

nal, and I can discern but 12 joints, exclusive of the head, in the larva

of any of the Gecidomi/ia of the Willow, the first joint bearing the

breast-bone on its inferior surface and dorsally rather short, the last

composed of little else but two tubercles transversely arranged and di-

rected backwards. And it appears to me, (though of this I would not

be so certain,) that in a very elongate and large larva ( C. s. siliqua n.

sp. ?) where the joints were unusually hunched and distinct, there was

a pair of spiracles to every joint but the one that bears the breast-bone

and the 12th or anal one, all arranged in a lateral row i of the way to

the hind end of each joint. In any case there was certainly a pair of

spiracles on what I consider as the 1st abdominal joint, but what, ac-

cording to Osten Sacken, is the metathorax. In two or three other

specimens belonging to the same species I was unable to see the spira-

cles so distinctly, but still I saw them.

Lati'eille, Audouin, Schaum, and many other European entomolo-

gists, have asserted that no insect in any of its states has any metatho-

racic spiracle. Loew, however, agrees with Westwood in considering

the spiracle in front of the Dipterous halteres, which the above authors,

most incongruously as it seems to me, maintain to be abdominal, as truly

metathoracic. (^Dipt. JSf. A. Intr. p. xiv.) In the larvae of insects
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which have a quiescent pupa, it is undoubtedly the general rule, that

they have only one pair of thoracic spiracles, vphich is situated on the

prothorax. or immediately behind it. or sometimes on the anterior part

of the mesothorax (Elateru/x.) But still there are plenty of them

which have both meso- and meta-thoracie spiracles. As I purpose en-

tering fully on this and certain allied subjects in a future Paper, it will

be sufficient to refer here, in confirmation of this last point, to Westw.

Introd. I. p. 67, fig. 8, and compare p. 68; p. 255. II. p. 2o9. fig. 5; p.

252
; p. 263, fig. 9

; p. 267, fig. 15.

Osten Sacken has said, that " the use and homology of the breast-bone

is unknown," and suggests that it may possibly represent the mentum

of the larva of Tipularise. {Dipt. N. A. p. 182.) Say, from his de-

scription of this part in the larva of Ore. destructor, appears to have

considered it as a pair of rudimentary legs, which it can scarcely be,

because it is one solid piece ;
and besides, there is no instance in Insecta

of the development of only a single pair, or of only two pair of legs,

though in the larva of Passalus (Coleoptera) the hind pair of legs are

greatly reduced in size, and functionally impotent,* and in the imagos of

many Butterflies the same thing occurs in the front legs. (»S'fl_y'.s Works,

II. p. 5.) From the fact that in many species, especially those where

it assumes a Y-.shaped form, it is manifestly overlaid by the tran.sparent

integument of the insect, as may be seen from viewing it in different

lights, I infer that it is not any part of the external skeleton, and can-

not, therefore, be homologous with the central piece of the sternum in

the imago, or the mentum in the larva of Tipularise; and that it must

consequently be the homologue of some internal organ, perhaps the

" antecoxal plates" of Coleoptera. (Lee. Intr. Col. p. xv.) From the

fact stated by Osten Sacken, and which I can confirm from my own

observation, that this organ is peculiar to the larva of Cecidomyidie,

and from the further facts that its anterior extremity, as stated by the

same author, either bears one or two thorns or is serrated, &c., {Dipt.

N. A. p. 182,) and that when the head is retracted, as is usual in the

*I state this of my own knowledge of P. cornutus Fabr. A larva o{ Passalus

was represented with only four legs by Abbot, apparently from overlooking the

hind legs, which are decussated on the sternum and not very obvious. (See

Westw. I7itr. I. p. 189.)
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quiescent specimen, it projects a little from the anterior extremity of

the body, I infer that its use is to abrade the interior of the gall, and.

by the irritation thereby produced, promote the growth of the gall and

cause a flow of sap which is to form the food of the larva. As no solid

faeces are found in the cells of Cecidomyidous larvse, it is evident that

those larvEB cannot devour the solid substance of the gall, and their

mouths seem entirely too soft and membranous to produce any material

abrasion in the interior of some of the more woody galls e. g. »S'. siliqtca.

In confirmation of the above idea, it may be stated that I found in No-

vember a single larva of C. s.strohiloides n. sp.,with one of the thorns

of its Y-shaped breast-bone absent, and apparently broken oif short at

the bifurcation. The breast-bone can scarcely be used for locomotive

purposes, as Osten Sacken doubtingly suggests; for if it were, we should

surely find it in other Dipterous larvas besides those of the Grall-gnats.

Whatever be its use, it must be something specially connected with the

habits of the Gall-gnats, otherwise we should find it elsewhere. In the

larva of another widely distinct Dipterous gall-maker, Irijpeta mlida-

yinis Fitch, there exists no such organ, but the mouth terminates in a

robust, horny, black, emarginate piece, which probably subserves the

same purpose that I believe to be subserved by the breast-bone of the

larva of the Gall-gnats.

As to the pupal cocoon of Cecklomyia^ Winnertz, as quoted by Osten

Sacken,
"

positively denies that the larvae spin this cocoon
; according

to his observation, the latter is, so to say, exudtd by the larva. He

found that larvae, which had fastened themselves to a leaf, were encir-

cled within twenty-four hours by a white halo, consisting of tiny, thread-

like particles, which seemed to grow somewhat like crystal-needles ;
the

larva during this time remained perfectly motionless. The cocoon is

perfected within a few days, and even then, under a strong magnifying

power, no genuine thread is perceptible." {Dtpt. JV. A. p 184.) I

believe that it is in this manner that the pupal cocoon of all Cerido-

myia is formed, i. e. that it is not spun by the larva, but secreted in a

glutinous form from the general surface of its body. I have observed

that the thin, filmy cocoon of such species of Willow Gall-gnats, as reside

in a gall composed internally of the closely appressed and over lapping-

leaves of the deformed bud, (C. s. brassicoidcs n. sp., C. s. strohiloides

u. sp., C. s. rhodoides n. sp. and C. s. ynaj^hafioides n. sp.) is almost
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always indissolubly agglutinated, especially towards its base, where

the external air has not so much chance to dry it. to one or more

of the small linear-lanceolate leaves that form the interior of the

gall. I have also observed that the cell in which the immature larva

of C. s. hdtatas n. sp. resides —the gall itself lacing composed of a ho-

mogeneous, rather compact, spongy substance —is (July 30) rough,

opaque and scaly on its internal surface, while the cell of the mature

larva for many months before it assumes the pupa state (November 11

and subsequently) is glabrous and polished, without any distinct cocoon

as in the other species. To what can we attribute this change, but to

the exudation of some glutinous substance by the larva, with which it,

as it were, plasters the rough walls of its house ? If the cocoon of Ceci-

domyia was always spun by the mouth of the larva, as most hymenop-
terous and lepidopterous cocoons are constructed, it would surely here

assume the ordinary form of such cocoons when spun inside the walls

of a cell, i. e. an integument distinct from the walls of the cell; whereas

the smooth internal surface of the cell is intimately united to the origi-

nal rough surface, and can no more be detached from it than the finish-

ing coat of plaster can be detached from the first rough coat. I have

observed a similar smooth lining to the cell-walls of Lauoptera solida-

glnis 0. S., which, like those of C. s. batatas, are surrounded by brown

sponge. As a proof that the smooth internal surface of the gall-cell of 0. s.

batatas is homologous with the filmy cocoon of C. s. brassicoides, &c., we
find in C. s. siliqua and C. s. cornu n. sp. an intermediate grade between

the two, viz : the central and generally the lower portion of the cocoon

almost indissolubly plastered on to the smooth walls of the cell, and the

upper and sometimes also the lower end forming a thin, filmy diaphragm,
of precisely the same texture as the entire cocoon of C. s. brassicoides,

&c., across the mouth and sometimes the lower end also of the cell.

From not sufficiently attending to the peculiar nature of the above

process, some authors have sixpposed that the pupal cocoon or "
flax-

seed" envelop of the Hessian ^y (Ccc. destructor Say) was nothing but

the indurated '' skin" of the larva, i. e. that a Nemocerous Dipteron had

a coarctate metamorphosis like a Notacanthous or an Athericerous Dip-
teron ! (See Harris InJ. Ins. pp. 575-7. and Fitch as quoted tit length

by Osten Sacken, Dipt. M. A. p. 204.) But both Harris, and West-

wood, and several other authors, expressly state that, when the "
flax-
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seed" envelop is carefully opened, the included insect will he seen to

be still in the larva state. (Harris. l}>id ; Dipt. N. A. p. 185; Westw.

Intr. II. p. 529.) Nowhow is it possible for the "flax-seed" envelop to

be composed of the external integument, or '•

skin," if you choose to call

it by that name, of the larva, when that larva exists in its normal con-

dition inside the ''flax-seed" envelop? To believe this, we must be-

lieve that the larva moults twice over to pass into the pupa, once to

form its pupal envelop, and once to pass into the pupa state, which is

contrary to all analogy. Of one thing I am, at all events, quite certain,

viz: that with the Grall-gnats of the Willow it is impossible that the

cocoon can be formed of the external integument of the larva; for, not

only is there an utter absence of the transverse sutures which we find

in all coarctate pupae, representing the sutures between the joints of

the larva, but in several species the cocoon is 2—4 times as long as the

body of the larva when that body is stretched out to its fullest extent.

Moreover in two specimens of the gall S. siliqua, (see below No. 8,) I

found two cocoons, one inside the other
;

so that if the cocoon of this

species is always formed of the larval integument, the larva must, in

these two cases, have moulted twice over to form its two cocoons; which is

absurd. Osten Sacken observes that " the larva of C.pini inopis 0. S. fas-

tens itself to a pine leaf, and remains motionless until the resinous sub-

stance, which it exudes abundantly, begins to harden
;

the larva then gra-

dually frees itself from the contact of the cocoon-like case thus formed
'

{Dipt. N. A. p. 185.) These observations are in complete harmony

with the theory of Winnertz, quoted above; but when Osten Sacken

adds that "it is very probable that this cocoon is nothing but the outer

larva-skin, saturated with resin," I think he has been inadvertently led

into error by the theories of Harris and Fitch.

I am also very skeptical as to certain assertions of Harris and Fitch,

that the larva of Cecidomyia transforms gradually into the pupa state,

by a kind of budding process, without moulting the larval integument,

instead o? suddenly moulting into the pupa state, as in all other insects.

This theory seems to have been devised in order to harmonize with the

erroneous hypothesis already referred to, (viz : that the cocoon of the

Hessian fly is made out of the external integument of the larva,) and

so prevent the necessity of assuming that the larva moulted twice over

to pass into the pupa state. (See Harr. Lij. Ins. p. 577.) Thus, per-
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haps, as often happens, one mistake has given birth to another, and in

stopping one leak another has been opened. Tn the larva of the Gall-

gnats there are, of course, no legs. In the pupa the legs extend to the

tip of the abdomen, or even beyond it, and both legs and antenna?, as

is well known to be the case with all other Nemocerous Diptera, are

perfectly free and detached from the body. From repeated experi-

ments, I know that, in the case of the Willow gall-gnats, the pupa re-

mains in this state for a week and over, without the legs or antennfie

becoming any longer, before it transforms into the imago. It is likely

enough, indeed, that the legs and antenna? of the future pupa may be-

come partially visible under the very thin, delicate, and semi-transparent

integument of the larva, shortly before that integument is moulted
;

but still they will not then he free, as in the true pupa, neither will the

insect be as yet in the pupa state, properly so called, for that very reason.

I believe that it was from not attending to the distinction between ob-

tected legs and antennae, and free legs and antennae, in two radically

distinct states of the Gall-gnat, viz : the very mature larva and the true

pupa states, that the above quoted assertions took their origin. I have

probably examined at different times considerably over a thousand spe-

cimens of Willow (iall-gnats, some in the larva and some in the pupa state,

and I always found them either in one state or the other. Whereas if,

as Harris and Fitch assert with especial reference to a Willow Gall-

gnat, the change from the larva to the pupa state was gradually and

sloicli/ effected, as a newly-hatched chicken gradually and slowly ex-

changes its hairs for feathers, I certainly must have met with at least

a few specimens in the transition state, i. e. with legs and antennae free

but only ] or i or f as long as in the normal pupa. Authors are per-

petually forgetting, that Annulate animals pass from one state to another

only by suddenly moulting their skeletons, while Vertebrate animals

retain the same skeleton throughout, and pass from one state to another

by the slow and gradual accretion of new matter. Osten Sacken inci-

dentally remarks that the facts referred to above are "not mentioned in

the European authors." (See on this subject Z><}9^. N. A. pp. 184—b;

Harris Inj. Ins. pp. 56G—7.)

Perhaps few things have contributed so much towards propagating er-

roneous views on such subjects as these, as the almost universal use of the

term "skin" as applied to the external integument of Insects, especially
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when in their softer larval and pupal states. Hence the mind is insen-

sibly led to suppose that there is a homology between this so-called

"skin" and the true skin of the Vertebrate animals; and that the dif-

ference, for example, between the hard shell of a Coleopterous imago

and the soft skin of a frog, is the same as that between the hard shell

of a Coleopterous imago and the comparatively soft shell or so-called

"skin" of its larva and pupa, or that between the hard shell of a tor-

toise or an armadillo and the soft skin of a frog or an ourang outang.

Whereas the tortoise and the armadillo, equally with the frog and the

ourang outang, have a distinct skeleton, to which most of their muscles

are attached as in other Vertebrata, inside their external integument,

which is, therefore, in the case of the two former animals, a true, shelly,

indurated skin
;

while no Coleopterous imago, or pupa, or larva, or any

other Annulate animal, in any of its states, has any such skeleton,

all its muscles being attached to the external integument, no matter

whether it is hard or soft, or of an intermediate texture, which is there-

fore not a true skin but a mere naked, external skeleton, protected by

no skin, because, unlike the soft external muscles of the Vertebrata, it

does not require any such protection. "Articulorum nexibus," says

the great Father of modern Scientific Entomology, speaking more par-

ticularly of Crustacea,
"

externis^ nee productione cutis (ut in mamma-

libus, avibus) tectis." (Latr. Gm. Or. et, Ins. I. p. 5.) No one can

look at the claw-bearing legs of a crab or a lobster, or the knee-joints

of the hind legs of a Cricket or Grasshopper, without being struck by

the great similarity of the articulations to those which we commonly

find in the skeletons of Vertebrata. Hence the miser that proposed to

"skin a flea for its hide and fat" proposed a physical impossibility; for

no flea, or any other Annulate animal, has got avi/ hide at all. More

fortunate than the Student of Vertebrata, the Entomologist is not com-

pelled to go through the tedious process, with his specimens, of dissect-

ing away the skin and the muscles, boiling down the bones, and then

putting them together again by artificial appliances, before he can get

a complete view of the skeleton of the animal which he is studying;

but Nature furnishes him with his skeletons in the most boantiful pro-

fusion, unconcealed by extraneous substances, and already set up and

put together, the separate bones all fiistened in their proper places by

their natural membranous connections, and every part perfect and un-
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injured. It is by a careful study of what is truly and correctly speak-

ing the Skeleton of Insects, (so far as any part or organ in one Animal

Sub-kingdom can be homologous and homonymous with a similar

part performing similar functions in another Animal Sub-kingdom,)
and of the various confluences, counations, arrangements and shapes
of the bones, or "

pieces," as they are commonly called, that compose
it. that most of the modern improvements in the Classification of Insects

have been perfected.

The question naturally recurs here, how, having by the process de-

scribed above secreted this glutinous substance from the general sur-

face of its body, the larva of Cecidomyia contrives to detach itself from

it, so as to construct a true cocoon, enveloping its body, but not agglu-
tinated to that body. Winnertz declares that his larvee remained per-

fectly motionless during the process of the formation of their cocoon.

The larva, therefore, can scarcely become detached from the glutinous
matter by wriggling its body round and round, even if we could explain
how an insect, by wriggling round in a drop of tar, could form of that

tar a more or less thin pellicle, enveloping, but not agglutinated to

itself From the careful study of the phenomena presented by the co-

coons of the Willow Gall-gnats, I have arrived at the conclusion, that

after secreting the glutinous matter from the general surface of their

bodies, they must then discharge something of a gaseous nature, pro-

bably from the same pores which socreted the glutinous matter, so as

to detach the adhesive material from their external integument and
blow it up into a kind of bubble. Weknow that the imago of the Co-

leopterous Brachinus has the power of discharging a very acrid gas from
its anus, and that most plant-feeding Heteroptera in all their states dis-

charge a fetid gas from a large opening like a spiracle on the inferior

surface of their bodies. When in a particular species of Cecidomyia
the quantity of gas is small, then the cocoon is small, and fits pretty

closely to the body of the larva, as in the well-known Hessian fly and
Cec. s. brassicoides n. sp. When on the other hand, in another species,

the quantity of gas is large, then the cocoon is large as in Cec. s. stro-

hiloides n. sp. and its allies. When it is so large that it retains sufl&-

cient expansive force to press the cocoon firmly against the walls of the

cell, and those walls are adapted to adhere to a glutinous substance,
then the cocoon is firmly agglutinated to them, except at the elon-
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gate, slender tip of the cell, where, the air having free access to it.

it dries rapidly, so as to form a subterminal diaphragm across the

mouth of the cell, as in C. s. nliqua n. sp. and C. s. cornu n. sp.

When its expansive force is lost before the walls of the cell are reached,

or when the walls of the cell are not adapted to adhere to a glutinous

substance, or when, from the free admission of air, the glutinous matter

dries too rapidly to have time to adhere, then the cocoon i-emains sepa-

rate and distinct from the walls of the cell, as in C. s. triticoides n. sp,,

or adheres to it only here and there, as in C. s. strohiloidea, etc. The

fact just now referred to of there being a double diaphragm formed by the

thin pellicle of the cocoon at both ends of the cell in two specimens of

the gall ^S*. siliqua found on S. cordata, seemed at first sight opposed to

the above hypothesis ;
but we may get over the difficulty by supposing

some abnormal aftection of the larva, so that its gas began to be dis-

charged before it had done secreting its glutinous matter, and that it thus

formed two cocoons one after the other, and one inside the other. In

any case, uo matter how the cocoon was formed, there must have been

here two separate cocoons formed one after the other, and one within

the other
;

and the fact of the exterior one of the two not having ex-

tended to the base of the cell, as it invariably did in scores of other

specimens examined by me, proves that when it was formed there must

have been a scant supply of material. On the whole, it is impossible

to look at the thin, filmy cocoons of 0. .s. strobiloides and its allies,

which are not thicker here and thinner there, but of one uniform, ho-

mogeneous thinness, without being impressed by the idea that they are

mere bubbles, blown by some wonderful and hitherto undreamt of pro-

cess within the lanceolate cell in which the animal resides. A larva

might spin such a homogeneous cocoon with its mouth, as many Hy-

menopterous cocoons of nearly as great tenuity and equally homogeneous
are spun, e. g. that o^ Pelo^^seus luiiafus Fabr.

5
but it is, I think, proved

that the cocoon of the Gall-gnats is exuded and not spun. It must, there-

fore, be either blown like a bubble or be daubed on the walls of the cell

by the body of the insect. But no mere smearing and daubing process

could spread that mortar in such a regular manner, as to be precisely of

the same tenuity, where it forms a diaphragm across the upper end of

the lanceolate cell, as in 0. s. strobduides, &c., that it maintains every-

where else. Consequently it must be blown like a bubble.
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Be this as it may, one thing is quite clear. It is impossible that,

in one and the same genus of insects, some species, as Harris be-

lieved, should spin a silken cocoon and transform into the pupa state

inside that cocoon, without moulting any larval integument, by a cer-

tain anomalous budding process, and that other species should spin no

cocoon, become detached from the larval integument without ceasing

to be still larvae, and then transform inside that detached larval integ-

ument by the same budding process as the others. It is undoubtedly

true, for I have verified the fact myself, that some Coccinellidse trans-

form to pupa inside the larval integument, and some moult it in the

normal manner
;

this is anomalous enough, but it is not so utterly ano-

malous as the Harrisian theory.* But the climax is reached, when it

is proved by the observations of Winnertz and Osten Sacken, that

several other species of the same genus exude their cocoons from the

general surface of their bodies, thus giving three totally different me-

thods of forming the pupal envelop in the same genus
—

spinning,

moulting and exuding!!! It is very true that the pupal envelop,

in the Hessian Fly and in the Gall-gnats that exude their cocoons,

is much more dense and leathery than in the Grall-gnats of the Willow

and in the Wheat-midge ;
but that is merely a question of mode and

degree, not of principle, and is probably due to the fact, that in the

Gall-gnats of the Willow the pupa is completely protected by a dense

mass either of wood or leaves, and does not therefore require a robust

cocoon, while the Wheat-midge ordinarily goes under ground to assume

the pupa state, though a few transform in the ear of the wheat. That

"••In Chilocorus, as stated by Westwood and as I have myself observed In C.

bivulnerus Muls., the larval integument is retained whole by the pupa; in the

European Coccine/la Argus it is retained, but widely split open along the back,

thus showing an intermediate grade between the anomalous transformation of

Chilocorus and the normal transformation of most other Coccine/lidce. (Westw.
Intr. pp. 397 —

8.) But there can be no possible intermediate grade between a

cocoon spun by the mouth of a larva, and the puparium of a true coarctate

pupa, which is formed ovit of the indurated integument of the larva, the two

things being radically and fundamentally distinct. In Anthrenus {Dermestidce),

which also retains the larval integument when it transforms to pupa, there is a

similar slit made along the back of it; but whether this is also the case in

other Dermestide genera which retain the larval integument when they trans-

form to pupa, {Megatoma and Tiresias,) is not stated. (See Westw. Intr. pp. 159,

161.)
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the pupal envelop of all Cecidomyla is formed in the same way, and

that the resinous envelop of C.pini inojjis 0. S. and of the Cecidomyia

referred to by Winnertz is strictly homologous with the ''flax-seed"

envelop of the Hessian fly,
and both of them strictly homologous with

the smooth lining of the cell-walls of C. s. batatas n. sp. and the thin.

filmy cocoon of the Wheat-midge, ( Cec. tn'tu-ij and of several of the

G-all-gnats of the Willow, I have no manner of doubt. Now we know

that in the first case the pupal cocoon is exuded. Whence it is but ra-

tional to believe, in opposition to the theories of Harris and Fitch, that

in all the other cases the pupal envelop is likewise exuded, and not spun

nor formed out of the moulted integument of the larva.

As to the Natural History of the Wheat-midge, when that insect, as

is occasionally the case, transforms to pupa in the ear of the wheat, it

forms a thin, filmy cocoon and generally transforms to imago the same

season. (Mai-sham and Kirby, quoted Harris InJ. Ins. p. 589.) Those

that go underground to transform must undoubtedly also form a cocoon
;

and from the analogy of the Willow Gr'all-gnats we may conclude, that

they ordinarily lie in the cocoon in the larva state all through the win-

ter, and at least until the commencement of the following spring, the

imago appearing in June and July, and the imago of most of the Wil-

low Gall-gnats appearing as early as April and May. There is a simi-

lar variation in the habits of the European Willow Grall-gnat, G. termi-

nalis Lw., which, according to Winnertz,
" sometimes goes under ground,

and sometimes transforms within the willow leaves deformed by it."

{Dipt. X. A. p. 184.) Harris, singularly enough, while he holds that

the thin, delicate cocoon of the only Willow Gall-gnat known to him

is spun by that insect, maintains, contrary to the opinion of Kirby and

my departed botanical friend. Prof Henslow of Cambridge, England,

that the similarly thin and delicate cocoon of the Wheat-midge is,

equally with the dense, leathery cocoon of the Hessian Fly, composed

of " the outer skin of the larva." (//y. Ins. pp. 590, 596.) He appears

to have been led into this belief, in regard both to the Hessian Fly and

the Wheat-midge, from observing in the cocoon of both of them faint

indications of the same transverse sutures that we see in the coarctate

pupa of Stratlomi/s and Musca. {Ibid. pp. 576, 595.) Such pheno-

mena are easily explainable on the theory of the cocoon being exuded,

but he very justly considered that they were opposed to the theory of
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the cocoon being spun. Having once become firmly possessed by this

notion, he implicitly accepts and adopts the statement of a lady, that

she saw "
many of the maggots [of the wheat-midge] in the very act

of emerging from their skins" [cocoons], and makes confusion worse

confounded, by maintaining that the larva of that insect first of all con-

structs a house for itself by sloughing off its entire " skin
"

like the

Hessian Fly, and then, unlike the Hessian Fly, crawls out of that house

and goes underground naked to transform to pupa ! (Ibid. pp. 595—8.^

It must have been, not the maggot (larva), but the papa, that the lady

saw emerging in the summer from what she called its
"

skin," but what

is in reality its cocoon, thin and filmy indeed, but no more so than those

of the Willow Gall-gnats, and enveloping the larva closely as in C. s.

brassicoides. (Marsh, and Kby.) And the "
silvery coverings glisten-

ing in the sunshine on the ears of the wheat" so graphically described

by the same lady, (ibid. p. 597,) are manifestly not the ''

skins," as Har-

ris believed, of the larvae that had gone underground for the winter,

but the cocoons of the comparatively few individuals that remain through-
out in the ear of the wheat and transform to imago the same season ; as

observed by Marsham and Kirby, and as occurs in many insects belong-

ing to other Orders, e. g. the Canker-worm (Anisopteryx vernata Peck)
and Acronycta oblinita Guen. (Walsh, Trans. III. St. Ayr. Soc. IV. p.

358.) In scientific matters, to get at the truth from amidst the confused

and contradictory evidence of non-scientific observers, often requires
the abilities of a first-class Philadelphia lawyer. Harris, indeed, states,

as of his own knowledge, that " not the slightest vestige of the larva-skin

[cocoon] was found in the earth in which some of these insects had under-

gone their transformations," and that " the pupa is entirely naked." (Ibid.

pp. 597-8.) But this may be readily accounted for on the hypothesis, that

when the larva goes underground the excessively thin cocoon, being

glutinous when it is newly exuded and not drying rapidly in the moist

earth, adheres strongly and becomes indissolubly agglutinated to the

dense medium that surrounds it, as does the cocoon of C. s. batatas n.

sp. to the surrounding moist, dense, spongy matter of the gall of that

insect; whereas, when the same cocoon is exuded by the same larva

among the loose chaff" of the wheat-ear, it dries rapidly and is not so

agglutinated. It has been already stated that in C. s. cornu n. sp. and

C s. siliqua n. sp. ? part of the thin, filmy cocoon adheres strongly to

the surrounding medium and part does not.
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There is a very prevalent idea in the Agricultural community, that

all that is required, in order to devise remedies for the depredations of

any given Noxious Insect, is to investigate the Natural History of that

one given Insect. The cases of the Hessian Fly and the Wheat Midge—two insects which annually damage the people of the United States

to the extent of ut least a hundred million dollars —
prove, I think, sat-

isfactorily, that it is impossible completely to unravel the intricacies of

the Natural History of certain Noxious Insects, unless we first become

well ac(}uainted with the Natural History of their congeners. As well

might we attempt to delineate the path of a Comet, without first becom-

ing acquainted with the laws that regulate and control the whole Solar

System. Without such collateral knowledge, we shall sometimes —in-

stead of recognizing that Unity of Habits in every genus, which is

the very essence of the thing that we call a Grenus, because Habits are cor-

related with Structure, and Structure makes the Genus—become prone

to believe in the existence of several fundamentally different and hete-

rogeneous habits in one and the same genus, we shall be liable to accept

as indisputably true the most absurd and contradictory and anomalous

statements from others, and we shall ourselves be led into errors and

hallucinations without number, and in these minute objects be occa-

sionally deceived by optical illusions and phenomena which exist only

in the imagination.
" The observer," says O-sten Sacken,

" must see well and render only

u-hnt he has seen ; a condition much more difficult to comply with, in

matters of Natural History especially, than is usually imagined."

{Proc. Enf. Soc. Phi/. I. p. 47.)
" It is well," says the English cou-

chologist. Dr. P. P. Carpenter,
'' in the present state of science, to take

NOTHINGON TRUST. What is copied from book to book, and what is

repeated from figure to figure, may be correct; but then on the other

hand it may not. * * It is curious how large a proportion of existing

observations on Mollusks need verification by those who have honest,

well-trained eyes. Just as the infant's eye has to be trained to distin-

guish forms and distances, so it requires practice, before we know how

to see truly an object that lies before us. During the educational pro-

cess, it is often very easy to see what we loish or expect to see." {^Rep.

Smithson. Inst. 1860, pp. 280, 231.) If, then, error is as rife in Sci-

ence as the above observations would lead us to suppose, surely the
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refutation of Old Error is at least as important an occupation for the

naturali^^t as the exposition of NewTruth. Otherwise, if we all busy
ourselves in the publication of what each of us considers as new truths,

and nobody takes the pains to winnow away the falsehoods from the

enormous nuiss of observations accumulated by his predecessors. Sci-

ence soon becomes a mere heap of chaiF with only a few kernels of

wheat mixed in amongst it. I know no entomologist, living or dead,

who has not made some grievous mistakes
;

and I candidly confess that

I have myself made several most inexcusable ones. The difference

between the pretentious charlatan and the truly scientific entomologist

is. that the former claims to be infallible and invariably gets angry
when his errors are refuted and corrected

;
the latter always acknow-

ledges and corrects his own errors when he is fortunate enough to dis-

cover them himself, and is thankful to any one else who will take the

trouble to correct them for him. The former writes and talks for vic-

tory and not for truth
;

the hitter for truth and not for victory.
"

By
their fruits ye shall know them."

Thus far we have been dealing with natural phenomena. Wenow

approach a subject which may be considered as verging almost upon
the supernatural and the miraculous. If we can believe what is as-

serted by a Russian naturalist, the larvae of Gecidomt/ia differ, not only

from the larvae of all other known insects, but from all known animals,

no matter to what Class they belong, in propagating their species while

they are still in the larva or immature state. I am indebted to Baron

Osten Sacken for furnishing me with the following account of this most

astounding revelation ;
—

About a year ago Wagner, a Russian naturalist and a good anatomist, published
a large folio work in the Russian language, illustrated by numerous plates, re-

lative to certain observations which he had made on Gecidomyia. He asserts that

some larvse of this genus, which he found under the bark of trees in winter,

breed young ones ! In other words, that during winter a second generation of

larvse is developed within the bodies of the lirst, that having reached a cer-

tain stage of growth these larvfe leave the bodies of the mother larvae (se-

veral from each), and that they grow and afterwards produce a third gene-
ration in the same manner. This goes on till spring, when the last generation
is transformed into flies. Thus the reproduction of these Cecidomyia would
have some analogy with that of Aphis. A mother larva usually, he says, gene-
rates from 7 to 10 young larvae, and at a certain stage of their growth she be-

comes half-dead and hardly moves, and finally dies, when the young larvae
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creep out. The development of the latter within the body of the mother lasts

8 or 10 days. After .3 or 5 days the same process is repeated within the body
of the young larvre. His statements and drawings are so precise and detailed,
that it is difBcult to discredit them. Nevertheless the novelty of the discovery
(if it is one) is so overwhelming, that it is not generally credited yet. He does
not explicitly mention, that his larvse of the second aud LLird generation have
the "breast-bone" peculiar to Cecidomyia, but it follows indirectly from his
statements.

There is no doubt whatever in my mind, that the 7 or 10 youno-
larvas that crept out of the body of the Cecidomyia larva, were nothing
but the larvae of Chakidulse or Proctotrxipulse, several species of which
I know from experience to breed in about those numbers inside the

bodies of the larvae of Willow Cecidomi/ia. The description of the

mother larva being
'' half-dead and hardly moving," before they crept

out, is to the life, and represents exactly what every breeder of Insects

has witnessed a dozen times in the case of ichneumonized larvae. Xn
to Wagner's statement that these same newly-born larvae went through
the same process a second time, I cannot but believe that it is a pure
and simple delusion. If I had found that the Gall-gnats of the Willow
were ever infested by Ichneumon-flies or Tachina-flies, I should suppose
the above to be a mere case of Secondary Parasites coming out of the

bodies of Primary Parasites. But, so far as my experience extends,

they are infested only by Cliahulldpe and Procfotrupidse. Now in 11

published cases of Secondary Parasites that I am acquainted with, two

of which I have myself published, and in several unpublished cases that

are known to me, the Primary Parasite is, in every one of them, either

an Ichneumon-fly or a Tachina-fly, and never a Chalcidide or a Procto-

trupide. Whence I conclude that there are most probably no Seconda-

ry Parasites that infest the genus Cecidomyia, because, if there were,

they must in all probability, contrary to what seems to be a general

rule, be parasitic on a Chalcidide or a Proctotrupide. We are not

bound, however, to believe every erroneous or anomalous statement,
until we can show how and why the error originated. When, as here,

a supposed fact violates a law that prevails throughout Vertebrata and

Annulata, and perhaps throughout the whole Animal Kingdom, viz:

that it is only the adult animal that propagates its species, the o/ms

probandi lies on the asserter of the fact, and not on the rest of the Sci-

entific World. It is contrary to experience that lambs, and calves, and
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babies, and tadpoles, and larvfe, should propagate their species, but it

is not at all contrary to experience that human eyes should be deceived.

The well-known case of Aphis is not a case in point. It is not the larva

of the Aphis that generates by parthenogenesis, but an adult, although

wingless, dimorphous form of the winged imago of the 9 Aphis. The
whole question hinges entirely upon the presence of the "breast-bone"

in these young larvje, which Wagner asserts were produced from the

bodies of Cecidomtjia larvas. If they had that "
breast-bone," they

were Cecidomyia ; if they had not, they were beyond all question ChaJ-

cididse. or Proctotrupidse,. Yet, important as this point is, Wagner does

not appear to have paid enough attention to it, to think it worth while

to testify explicitly on the subject!

Since the above was written. Baron Osten Sacken has been kind

enough to inform me that "
Wagner's discovery is now very well known

in Germany, and has been fully confimed by several observers." What
is the entomological status of those observers, and how far their evi-

dence is trustworthy, is not specified. They may be scientific tyros, or

they may be good general Naturalists but very poor Entomologists, or

they may be men of high standing and credit in the entomological
world. For my own part, I would not believe in an anomaly which not

only contradicts the known generative economy of all Vertebrate and An-
nulate Animals, but which also runs counter to what I know, from close

and long continued observation, to be the generative economy of several

other species of the same genus, viz : the Gall-gnats of the Willow, un-

less I saw it at least a dozen times with my own eyes, or unless it was

vouched for by at least a dozen good and experienced Entomologists.
It is utterly incredible that certain species of Cecidomyia should pro-
create in the larva state, while certain other species procreate in the

normal manner. Now I know that the Cecidomyia of the Willow pro-
create in the normal manner; and therefore, firmly believe that all other

Cecidomyia procreate in that manner. To believe to the contrary seems

to me to require as much faith as to believe that certain Species of the

genus Felis are viviparous, and certain other species of the same genus

lay eggs and hatch them out like a bird
; or, that certain Gallinaceous

birds feed, when first hatched out, upon vegetable substances, and cer-

tain others suck the teats of their mothers like so many Mammals.
The Russian naturalist, however, and the unnamed German observers
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are by no means the first men that have been similarly deceived by

parasitic insects. Pomeyears ago one of the most celebrated of our West-

ern So vans announced in print, as a great scientific discovery, that he

had ascertained that Army-worms ( Lturnvia nnipuncta Haw.) were

viviparous, and that they generated in precisely the same manner as

Wagner supposed that Ceci(1om;/!a generated, i. e. in the larva or baby
state. There can be no doubt, that what he took for young Army-
worms issuing out of the bodies of their mothers were simply the larvae

of Ichneumon-flies —
probably Minogastt^r militoris W^alsh or Pezoma-

rhus minimus Walsh, which T have myself bred from Army-worms.
But the mistake was the more inexcusable on his part, because if he had

simply looked at one of his so-called young Army-worms with his naked

eye, he would have seen at once, that, unlike the mother-insect, it had

no legs at all ; and if he had known anything at all of Lepidopterous

larvae, he would have known that they had just as many legs when they
first hatched out, as when they were full-grown. On the other hand, in

Wagner's case, both the so-called mother larvae and the young larvae were

apod, and putting the "breast-bone" out of the question, it requires

practiced eyes and close scrutiny to distinguish the larva of a Gall-gnat

from that of a Chalcidide, or from that of a (lall-fly. Wesaw just now

(p. 551) that several distinguished European naturalists had mistaken

the larva of a Gall-gnat that inhabits the " Rose-willow
"

for the larva of a

Gall-fly ;
and I amnot ashamed to confess that I myself formerly mistook

the dried larva of another Gall-gnat for the larva of a Gall-fly. {Proc.

Ent. Soc. Phil. II. p. 481-2 )

Like most gall-insects, and even more so than most of them, the Gall-

gnats are difiicult to rear in the house. The reason is obvious. When
the connection between the gall and its parent plant is severed, it is

almost impossible to devise any artificial mode of treatment, which shall

supply the place of the natural flow of moisture from the part of the

plant on which it formerly grew. Of the eight new Cecidomyidous

galls on the Hickory described by Osten Sacken, {Dipt. N. A. pp.

191 —4) he obtained the imago from but a single one. Of the fifteen

new Cecidomyidous galls on the Willow which I now describe, I have

obtained the imago from all but nine, and one of these nine is a species

which does not grow near Rock Island. The method by which I achieved

these results was to replace the galls in the breeding-jar, whenever

o
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practicable, every four or five weeks by freshly gathered ones; which,

as most Willow-galls are exceedingly abundant, is not a matter of much

trouble or difficulty.

In the following Synoptical Tables I have endeavored to separate, by
constant and sharply-defined characters, drawn from every available

source, the fifteen species of Cecidomyia known by me to form galls on

the Willow. After this, each gall and its gall-maker in all its states

will be described so fir as known to me, chiefly from recent specimens,

and the whole will conclude with descriptions of all the Inquilinous

Gnridoiryjidse that are known by me to inhabit any galls of the Wil-

low, whether Cecidomyidous or Tenthredinidous, and a list of the galls

inhabited by each species, followed by a notice of a few other Diptera

that occasionally or habitually breed in Willow-galls.

SYNOPSIS OF THE CECIDOMYIDOUSGALLS OF THE GENUSSALIX

(WILLOW).

A. Gall always monothalamous, and evidently a deformation of a bud.

I. Bud with its leaves well develoj)ed.

T. Galls almost always many of them growing contigu- 1 1, S. brassicoides.

ously together, not usually at the tip of a twig. (Gall > n. sp. on S. Ion-

large, expanding .73 —2.25 inch.) J gifolia.

2. Gall always solitary, and always growing at the tip of a twig,

t Leaves of the gall all sessile.

a. External leaves appressed like the scales of a

young pine-cone, and rounded at tip except near
the tip of the gall, where they are angulated.
(Gall large, expanding .50 —.90 inch.)

2, S. strobiloides 0.

S. on S. cordata.

b. External leaves appressed like the scales of aU
s^^^^j^^.j. ,^_

young pine-cone, and a 1 of them angulated at
^^ g_ rostrata.

tip. (Gall large, expanding about .(0 inch.) )
'

c. External leaves generally opened out and re- \ 4, S. gnaphalioides
curved at tip, and always more or less beaked at > n. sp. on S. hu-

tip. (Gall small, expanding .14 —.60 inch.) j mills.

ff Terminal leaves peduncled, the other external ^

leaves sessile and opened out, and at tip recurved I 5, S. rhodoides n.

and acutely angulated. (Gall large, expanding [
sp. on S. humilis.

.70—1.90 inch.) J

tfl All the external leaves peduncled more or less. 1

the terminal ones the most so, and opened out and
I g g eoj.YiQ;jgg „

at tip recurved, and obtusely, seldom acutely, an- \

'

^

'

^^^ ^ discolor?
gulated. (Gall very large, expanding 1.95 —4.10 -1 • ' •

inch.) J

II. Bud deformed into a long tube: its leaves oblite- ] 7, S. cornu n. sp. on
rated. j S. humilis.

(
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B. Gall a deformation and swelling of the twig itself.

1. Gall monothalamous, solitary, woody.

a. Gall oval, growing always at the tip of the twig,
but always including several of the sub-termi-
nal buds, which are usually aborted, the termi-
nal one always.

b. Gall generally oval, generally growing some dis-

tance from the tip of the twig and but rarely in-

cluding even a single bud, occasionally at the

tip, when it includes only the terminal bud,
which is then more or less aborted and occa-

sionally obliterated.

8, S. siliqua n.
sj:).

?

on S. humilis. (S.

cordata? and S.

discolor?)

S. nodulus n. sp.
on S. longifolia.

2. Gall polythalamous, woody, growing not far from the tip of the twig,

each cell excavated at the origin of a bud, and opening outwards through
that bud, wliich is deformed so as to form part of the cell.

a. Gall oval and bulging, the twig where it grows ] 10, S. triticoides n.

being enormously contracted in length.

Gall cylindrical and not bulging, the twig where
it grows not being very much contracted in

length.

Gall polythalamous, more or less spongy, with its

cells all internal.

j sp. on S. cordata.

11, S. hordeoides n.

sp. on S. liumilis.

12, S. batatas n. sp.
on S. humilis, (S.

cordata ? and S.

discolor?)

Gall growing out of the leaf, the shape and structure of the leaf still plainly

perceptible, monothalamous, but several of them often confluent.

1. Growing sparsely from the midrib or one of the prin- 1 13, S. verruca n. sp.

cipal veins. I
on S humilis.

2. Growing very numerously from the general surface ] 14, S. semen n. sp.
of the leaf. J

on S. nigra.

D. Gall growing from the flower-catkins (and sometimes
~

from the leaves?) and destroying all vestiges of their

structure, so as to appear like the crumpled mass of

aborted flower-buds in a common cauliflower.

15, S. aenigman. sj).

Putting the gall out of the question, and looking only to the insect

in all its states, the species 1, 2, 4, 5 and 8, which resemble one ano-

ther so closely, that several of them are undistinguishable in the imago

state, not only in the dried but in the recent specimen, may be separated

as follows. Xos. 3, 6 and 7 belong to the same group as 1, 2, 4 and 5.

but. as they are not known to me in the imago, are necessarily omitted

here. I find that certain Lepidopterists repudiate the idea, that it

is possible for two species of insects, like the two Halesidota referred

to in a previous Article, to be undistinguishable in the imago, and yet

perfectly distinct in some of their other states. The study of the genus
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Cecidomjjia might serve a useful purpose towards dispelling that illu-

sion.

A. Front h of pupal integument whitisli like

the abdomen. (Larva varied with yellowish or

orange.)
1. Hair of thorax blackish in the imago No. 1, C. s. brassicoides, n. sp.

2. Hair of thorax whitish in the imago.

f Origin of the anterior branch of the .3rd

longitudinal wing-vein obsolete No. 2, C. s. strobiloides, n. sp.

tf Origin of the anterior branch of the 3rd

longitudinal wing-vein pretty distinct.

a. Cocoon \h —2 times as long as the

larva No. 4, C. s. gnaphalioides, n. sp.
b. Cocoon 2J—3 times as long as the

larva No. 5, C. s. rhodoides, n. sp.

B. Front i of pupal integument pale dusky.*
(Larva varied with sanguineous.) No. 8, C. s. siliqua. n. sp. ?

GALLMAKERS.—Genus CECIDOMYIA, Subgenus CECIDOMYIA.

No. 1. Gall Salicis brassicoides. n. sp.
—On Salix longifolia. Monothalamous,

sessile galls, expanding each J —2\ inch, and with the general outline of each

spherical or oval, growing in a more or less close-set bunch of 1—11, like the

sprouts of a cabbage-stump, on twigs which vary in diameter from .10 inch to

.50 inch, sometimes from their tips but more generally from their sides, and
often with several minute twigs growing from the midst of each bunch of galls,

the largest galls generally on the largest twigs. The leaves composing each

gall are all sessile, and are on the outside ovate lanceolate or lanceolate, and

widely expanded and towards their tips recurved. Towards the tip of the gall

they become smaller, slenderer, and gradually less expanded, and in the centre

they are quite small, perfectly straight and linear-lanceolate, closely embracing
the central cell containing the author of the gall. External leaves with the mid-

rib, and generally some of the branching side-veins, pretty distinct. It is but very

"*" It must not be supposed that this infuscation is causeless and accidental.

There is a cause for every natural i^henomenon, if we can only discover it: and
the reason why the anterior parts of the pupal integument are in this species

strongly tinged with fuscous, instead of being whitish hyaline, as in o'her allied

species, is that tliey are thickened: and the reason that they are thickened is,

that the jiujia has to make its way out through the narrow, woody tube at

the tip of its gall, instead of through soft and yielding leaves as in the case of

species Nos. 1 —(3. In the same manner, as will be noticed below, the antennal
horns of those species that have to work their way out through dense sponge or

wood (C .s. batatas n. sp. and Cec. cornuta n. sp.) are thickened and blackened
in the pupal integument. Wemust remember that the pupal integument of an
Insect bears the same relation to the pupa itself, that the prepared skeleton of a

Mammal bears to the Mammal itself.
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rarely that the leaves composing each gall show any traces of the peculiar, widely-
removed serratures which characterize the leaves of the willow on which they oc-

cur, their edges being almost invariably perfectly entire. The color of the galls

when recent, is the same as that of the recent leaves of the willow on which

they grow, but at the fall of the leaf they become reddish brown, and after

hanging on the twig more than one year, almost black.

Described from 19 bunches of galls. Very comiuou near Rock

Island, Illinois.* The eggs that originate these galls must be laid from

the middle of April to the end of May, and by the middle of July the

galls have attained their full size. When the twig on which they grow
is at all small, it generally dies the next spring.

Larva. —On July 31 the larva was already .03 —.10 inch long, and whitish hy-
aline witli opaque, white, curdy, bowel-like markings; breast-bone indistinct.

Out of 12 specimens examined Nov. 12, all had formed their cocoon *nd were

full-grown, being .10 —.20 inch long and .05 —.10 inch wide, of the usual oval

form, rarely elongate so as to be 3 or 4 times as long as wide, whitish or yellow-
ish subhyaline, with the same opaque-white markings ;

breast-bone distinct,

dusky, robustly Y-shaped : the two prongs of the Y placed in front, basally

divaricating at an internal angle of about 45°, and tapering on their external

edge into a slender, acute thorn at tip, so that their external edges are nearly

parallel with each other. Ordinarily the three arms of the Y are subequal
in length, but occasionally the lower (or posterior) arm is shortened about

i. and occasionally the other two arms are similarly shortened. The lower ex-

tremity of the Y is generally squarely but obscurely truncate, but sometimes

the whole lower arm tapers gradually to a point from the bifurcation down-

wards. The cocoon is whitish-hyaline, delicately thin, scarcely larger than

the larva, and generally adlieres laterally and especially towards its base to a

fewof tlie innermost small leaves of the gall, its base being imbedded in a shal-

low, cup-like cavity at the tip of the globular stem from which the leaves of

the gall take their origin. In this cocoon the larva, as well as the pupa, is

always found with its head towards the tip of the gall. On Feb. 20 the larvse

were more generally and more deeply yellowish, the breast-bone darker, and

many of them had a broad, dorsal, dusky vitta on 3 or 4 of the middle joints.

One contained 15 parasitic larvae, showing plainly through its integument, in

the manner figured by Westwood Intr. II. p. 167, fig. 14, which I afterwards

squeezed out and counted, and April 19 I found a sim.ilar specimen containing
10 larvse. On Feb. 20 I also found a single Proctotrupide imago inside each one

of 11 or 12 cocoons, all very lively when disengaged from their own cocoon. On
March 29 I found nothing but larvte in very numerous galls which I opened,
and continued to lind very many larvae up to April 21, and for some time after-

wards. Those examined April 19 were more highly colored, being yellowish-

*I found, March 16, on the tips of the twigs of young, stunted, wild plum-
trees, bunches of galls much resembling S. bransicoides, but with the cells all of

them em])ty.
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opaiiue, with the usual markings yellowish-white instead of white, and a dark
vitta on .3 or 4 of the middle dorsal segments.

Fupa. —On April 12 1 found three pupse in the galls. Length .16 inch; abdo-

men orange, in one instance tinged with sanguineous, the rest of the body and
the head bright sanguineous. The horn at the base of each antenna is obtusely
conical, projecting in an angle of about 100° with a minute thorn at its apex,
and the two horns divaricate from each other at an angle of 100° —110°. No

post-antennal bristle. Thoracic bristle about J as long as the thorax is wide.

A pupa examined April 15 was of a nearly uniform, palish, sanguineous color.

The empty pupal integument (1 specimen) is uniformly whitish, save that the

base of the antenna is a little obfuscated.

Imago. C. s. brassicoides n. sp. % 9- —(Recent) Brown-black, a little paler
beneatli. Head with the antennae % a little tapered towards the tip, about 3 as

long as the dried body, 22—24-jointed (2+20 to 2-|-22) and perhaps in a single
antenna 20-jointed (2+18), the same individual often having one more joint in

one antenna than in the other, the last joint even in the 24-joiuted antenna ta-

pered to a more or less elongate point at tip, so as to be undistinguishable from
the last joint of a mutilated antenna; the flagellar joints globular, verticillate

and pedicelled, with the pedicels ^ as long as the globular part, and the verti-

cils fully as long as two of the complete joints from which they spring. Anten-

nas 9 scarcely tapered, about J as long as the dried body, cylindrical at tip,

moniliform towards the base, the joints difficult to count but apparently nearly
as numerous as in % , short, sessile, and but slightly verticillate, the verticils as

long as the one joint from which they spring. Occiput grayish in the living
insect, black in the dried specimen. Thorax with erect, rather sparse, dusky
hair; origin of the wings and a large spot beneath them orange or pale sangui-
neous in life, dull rufous when dried. Halteres (dried) brownish white, rarely
fuscous, the club always more or less fuscous, its extreme tijD generally showing a

whitish reflection. Abdomen % (recent) dorsally brown or dull luteous with cine-

reous hairs, ventrally pale brown or dull luteous with depressed whitish hairs.

Abdomen J (recent) with the dorsum sometimes entirely brown-black, sometimes

bi'own-blaek with tlie bind edge of each segment when viewed from behind

slightly sanguineous, sometimes dark sanguineous, some times sanguineous, some-
times with its anterior J sanguineous and its j^osterior ^ pale yellowish brown;
sometimes again with brown hairs occupying i or i of the anterior surface of

each jciint, and the lateral hairs cinereous and longer towards the tip of the joint,
sometimes with cinereous hairs and the lateral hairs whitish, sometimes with the

hairs, esjjecially the lateral ones, twice as long and dense in one specimen as in

another, the two both unrubbed and fresh and hatched out the same day; and

finally sometimes on joints 3—6 with a subterminal, transverse, impressed, gla-
brous line, which in other specimens is obsolete or subobsolete. Venter 9 some-
times dark sanguineous, sometimes sanguineous on the anterior i and the rest

pale yellowish brown, always with short, dense, appressed, white hairs conceal-

ing its color except where they are removed. Oviduct sometimes protruded so as

to be i as long as the rest of the abdomen, sometimes entirely retracted so that

the tip of the J abdomen appears as truncate as in % . In the dried % J spe-
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cimens the abdomen becomes of an obscure, blackish color. Legs brownish
white or occasionally dull yellowish, in the living and sometimes in the dried

specimen with a silvery reflection, sometimes with only the three or four

terminal joints of the tarsi fuscous, sometimes in addition with the ter-

minal 5 of the femora superiorly fuscous, sometimes in addition with the

superior surface of the entire leg, except the base of the femora, fuscous.

Wings tinged with dusky from minute, short, appressed, dusky hairs, the
cross-vein between the 1st and 2nd longitudinal veins always distinct, but

placed close to the base of the wing. The 2nd longitudinal vein scarcely re-

curved at its extreme tip. Anterior branch of the 3rd longitudinal vein spriug-
ing from the main vein at an angle of about 135°, and generally but not always
traceable all the way to its origin: the entire branch recurved nearly so as to

describe the one half of an ellipse about .3 times as long as wide and longitu-

dinally bisected. Length (dried) % .10 —.15 inch, 9 (including ovipositor) .16 —
.20 inch. "Wing %, 9 .18— .20 inch.

Six %
,

sixteen 9 , the first of which came out April 17 and the hist

May 26, others continuing to come out for several weeks afterwards.

The 9 9 are much more numerous, as usual in this genus, than the

% %.

No. 2. Gall S. strobiloides 0. S.—On S. cordata. A monothalamous gall like

a pine-cone, always on the ti ps of twigs when young, but often with small shoots

of the same year's growth surrounding it, porrect, .50 —.90 in(;h in its transverse

diameter, and in stunted galls where the gall-maker has perished even as small
as .20 inch in diameter, generally when viewed laterally with an ovate outline

and the tip more or less truncate, occasionally subspherical. The leaves com-

posing it are all sessile, closely appressed and imbricate, and all those on the
outside are covered with a short, dense, glaucous-white pubescence on their en-

tire exterior surface, and occasionally in a less degree on their interior surface,
and are reddish-brown inside when mature, those on the inside of the gall be-

coming gradually smooth and reddish-brown on their exterior basal portion,
and finally throughout. Towards the base of the gall the leaves are orbicular,

the basal ones smaller; the next leaves are obovate and with their tips in a

semicircle, and as they approach the tip of the gall oblaneeolate, and in the

inside linear-lanceolate and gradually smaller, slenderer and straighter, till

they finally embrace the central cell containing the author of the gall. Exter-

nal leaves, except towards the tip of the gall, with a number of branchino- veins

springing from their base, the midrib scarcely distinct from them by its supe-
rior size and throwing out similar branches, all of them obvious on the inter-

nal face of the leaf and obsolete on its external face. The tip of the twig from
which the leaves spring, both in this and the 4 following species, is constructed

as in C s. brassicoides.

Described from 30 specimens. Very common and abundant in Rock

Island County, Illinois, hundreds of them occurring on, a single bush.

None of the leaves composing this gall are ever serrate, as in the
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willow on which it grows, but always entire. Whenyoung and immature,

the galls are spherical and are enveloped in a dense mass of foliage, which

gradually falls off towards the autumn, and by November the twigs on

which they grow, if small, are already killed for an inch or two down-

wards. Occasionally at the extreme tip of the gall the leaves open out a

little, as in S. sti-obih'scus n. sp., but without projecting from the tip as in

that species. Easily distinguished from that gall by the portion of

each leaf which lies "to the weather," towards the base of the gall, not

terminating in a rectangular point, but describing a circular arc. The

leaves are also more densely pubescent, especially the portion that lies

" to the weather." Appears early in the summer and is full-sized by
the middle of July, at which time that which is reddish brown in the

dry gall is greenish white. The pubescence on the leaves retains its

glaucous-white color to the last, except where they are badly weather-

beaten. On the same bush throughout the summer may be seen the

old, dry, last year's galls, and the young growing galls of the current

year. I have already referred to the Orchc/hnuni eggs often found

under the scales of this gall. (Froc. Ent. Sor. Phil. III. p. 232.) In

one gall examined this autumn I counted no fewer than 71 of these

eggs. In September I detected a species of A'^jj/u'rfmm, which accord-

ing to Mr. Uhler is undescribed, ovipositing in the pith at the tip of a

broken stem of Golden-rod (Solidago). Probably Locusturise Latr-

(=(Tryllida3 Leach) do not so generally oviposit in the earth as authors

have hitherto led us to believe.

Larva. —Five specimens examined Nov. 15 and many subsequently

did not differ from the larva of S. hrassicoides, the breast-bone being

similar and varying in the same manner. Length .08 —.20 inch, breadth

.04 —.07 inch. Out of nearly 20 galls opened at this date all contained

the cocoon, though many cocoons contained another cocoon in which

lay a Proctotrupide imago about .10 inch long. The cocoon differs

from that of S. hrassicoides in being 21—3 times as long as the larva

and truncate at tip, the tip end forming a kind of diaphragm not far

from the tip of the lanceolate cell formed by the interior leaves. The

diameter of the cocoon does not greatly exceed that of the larva, which

is always found lying closely in its basal end, the rest of it being hollow

and empty. Specimens of the larva examined Feb. 20 were of a pale

orange-color, and others examined March 20 of a deep orange-color.
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Others on April 28 were yellowish opaque with whitish mottlings and

a honey-yellow vitta occupying i of the dorsum on 4—6 of the middk'

dorsal joints. Another specimen was yellowish immaculate. On April

8 most of the galls still contained the insect in the larva state, and in

a few the insect was still in that state April 3lJ and May o.

Pupa. —Does not differ structurally from that of S. braKsiroiifi's.

The first pupse were found April 8, when the abdomen was tinged with

sanguineous, and the fore part of the body, and especially the eyes, were

strongly sanguineous. Another pupa occurred April 30 and others May
8. One that had been a week out of the cocoon was. on April 15, all

bright pinkish-scarlet or sanguineous. The empty pupal integument

fl 8 specimens) is whitish, scarcely tinged in front with fuscous. Length

of the pupa (2 dried specimens) .15 inch.

Imago. C. s. strobiloides, n. sp. S $. —The imago differs from

that of C. s. brasstcoides only as follows :
—1st. The % antennae are gene-

rally 21-jointed (2-|-19), but in one S one antenna is 22-jointed (2-)-20).

the two last unconnected by any pedicel. I noticed April 10 in the

antenna of a recent % (not the one with one 22-iointed antenna) that

the last joint is small and cylindrical, equal in length to the penulti-

mate but apparently connate with it. 2nd. The hair on the thorax is

whitish, not blackish. 3/v/. The dorsum of the abdomen 9 is more nearly

free from hair, and laterally the subterminal hair of each joint is longer.

denser and whiter, and there is never, so far as I could observe in the

recent specimens 9 i any subterminal, glabrous, impressed, transverse

line on the middle joints. Afh. The origin of the anterior branch of

the 8rd longitudinal wing-vein is always obsolete for a short spac^, as

it sometimes is also in C. s. sdiqva n. sp.? and occasionally in C. s.

hrassicoides. The dimensions are about the same as in (J. .s. hrassi-

coides. Five %
, twenty-eight 9 . The first imago appeared April 5 and

the last May 10, the $ 9 ?
a*^ usual, much more numerous than the % % .

On April G a 9 laid very numerous eggs, which were cylindrical, 3

times as long as wide, .03 inch long, blunt-pointed at each end, and of

a blood-red color, in the bottle in which I had confined it.

No. 3. GrALL S. STROBiLiscus. n. sp.
—On S. rostrata, a high north-

ern willow not found near Rock Island. I only know this species from

a single dried and mature specimen received from Mr. Bebb. and ga-

thered in Winnebago Co., on the extreme northern border of Illinois.
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It has a diameter of .70 inch and differs from S. strobihides 0. S. l.s^

In the tips of all the leaves on the outside of the gall, and not merely
those towards the tip of the gall, being angulated not rounded. 'IncL

In their external surface not being so strongly pubescent, especially the

portion lying "to the weather." iird. In the leaves at the tip being
almost linear or parallel-sided instead of oblanceolate, and proportionally
about 2 longer so as to project in a kind of beak from the tip of the

gall. 4th. In the tip of the gall being more open than is usual in S.

strobihides. 5fh. In the veins even on the inside of the leaves beins

subobsolete. The cocoon, as far as can be judged from what remains

of it, was similar to that of S. strobiloides, but unfortunately it contained,

not the larva or pupa of the Cccidomyia^ but a parasitic CaUhnomt\
which infests several of these Gall-gnats, in the imago state. Hence,

and from the fact of there being catkins in flower on the twig on which

it grew, we may know that the specimen was about 10 or 11 months
old when o-athered. As usual in mature ^S'. strabiloides, the twis on

which it grew had been killed immediately below it for the space of h

an inch or so. Since it might possibly have been the case that it was

this species, and not my ^S*. strobiloides, which was named strobiloidfs

by Baron Osten Siicken, as he merely describes his gall as being "in

the shape of the cone of a pine and an inch or more long," I commu-
nicated to him the distinctive characters between the two species, and

he has been kind enough to inform me that my S. strobiloides is iden-

tical with his. The specimens which he originally used were obtained

in Northern Illinois, and he tells me that he afterwards gathered a

single one in Massachusetts, so that we know of this one gall, at all

events, that has a wide geographical range.

Larva, pupa and imago unknown.

No. i. Gall S. gnaphalioides, n. sp.— On S. humilis. Amonothalaraous, small,

solitary, oval or sometimes subspherical gall, ,23 —.55 inch long and .14 —.60

inch in diameter, almost always growing at the tip of a twig and without any
side-shoots around it, very rarely from the side of a twig from a small side-

shoot no longer than itself, sometimes porrect but oftener with the last inch or

so of the twig on which it grows curved downwards, or angularly bent down-

wards, or coiled 2 or 3 times round like the tendril of a vine. The leaves com-

posing it are imbricate, sometimes more or less loosely appressed, (when it re-

sembles somewhat the little lemon-yellow garden-flowers known as "everlast-

ings" or ''immortelles" or the indigenous Gnaphalium polycephalum,) but
more usually opened out towards their tips, and always with their extreme tij)s
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more or less pinched together so as to form a kind of beak and frequently re-

flexed. These leaves are all entire, sessile, pale green in the summer and in

the autumn of a pale reddish brown or pale yellowish brown color with fine, ap-

pressed, whitish pubescence on their external surface, and they have a few in-

distinct longitudinal veins but no normal midrib and side veins as in S. rho-

doides. At the base of the gall they are small and orbicular, then larger and

orbicular, then oval, then towards the tip of the gall elongate-oval and elon-

gate-obovate, the tip of the leaf in each case taper-pointed in an angle of about

80° so as to form the beak before spoken of. In the inside they become linear-

lanceolate and envelop the central cell as in the preceding species.

Described from 72 specimens. Attains its full size by the end of

July, and is quite common near Rock Island. Illinois. In two or

three cases where the potato-like gall .S'. batafaa n. sp. grew at

the tip of a twig, I have noticed the gall »S'. tjnapha/ioufe - growing
sessile from near the tip of the other gall, evidently from one of the

buds included in it. In November I have observed that many of these

galls have the larva picked out of them, evidently by birds, and in Fe-

bruary full I of them are thus emptied, the leaves of the gall being

pecked off on one side. This does not occur with the allied galls S.

br ass ico idea, S. strohiloides, and S. rhodoides, probably because the

larva is there concealed and protected by a much thicker wall of leaves;

but I have repeatedly in the winter noticed the same thing of the large,

spongy gall of the Dipterous Tri/prta soJ!d(uj!)i!s Fitch. f]asily distin-

guished from its five allies by its much smaller size. From *S'. brassi-

coides it is also distinguished at once by its always being solitary; from

*S'. strobiloides by the tips of the leaves that lie "to the weather" being

not rounded but angulated and beaked
;

from «S^. strob discus by the

tips of the leaves being generally opened out and recurved, and always

beaked; and from S. rlwloides and S. cort/loides by all the leaves

being sessile, instead of the terminal leaves, and in the latter case almost

all the leaves, having peduncles.

Larva. —On July 80 the larva was not yet discoverable in the gall.

August 27 it was .06 —.07 inch long, yellowish or orange-color, with

dominant, bowel-like, white markings, and the breast-bone indistinct.

Several larvai examined November 11 and 18 were undistinguishable

from those of S. brassicoides, S. strobiloides and S. rhodoides. and had

the same breast-bone with the same variations. Length .10 —.12 inch.

In over a dozen galls opened at these dates the larva had made its co-

coon, which was li —2 times as long as the larva itself and of the usual
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white, filmy texture, and had the same diaphragm at tip as in S. stro-

hlloidcs. On March 6 the galls still contained the insect in the larva

state.

Pupa —
April 28 and May 12 1 found four living pupae iu these

galls. They differed structurally in no respect from those of the pre-

ceding species, and vrere nearly as long as the cocoon and not far short

of the length of the gall. The abdomen was dark blood-red, generally

tinged and marked with fuscous, the other part of the body, including

the wing-cases and legs, blackish, except the thoracic bristles, which

were in one specimen noticed to be whitish. One of these four developed

into the imago an hour after the description was taken. Length (4

dried specimens) .12 —.13 inch. The pupal integument (3 specimens)

is whitish, immaculate. On opening 20—30 galls May 13, from which

I had attempted to breed the imago, I found dead pupse in all of them

Imago. C. s. gnaphalioides, n. sp. 9 .
—Differs from S. hrassi-

coides 9 only in the size being slightly smaller and the hair of the tho-

rax whitish not blackish, and in the lateral sub-terminal hairs on the

joints of the abdomen being perhaps a little longer than is usual in that

species. The halteres are almost entirely pale ; and the legs are as

pale as in the palest C. s. brassicoides, and perhaps slightly more whit-

ish. From S. sirobiloides 9 it difi'ers in the size being slightly smaller

and in the origin of the anterior branch of the 3rd longitudinal vein

being pretty distinct
;

from S- rhodoldcs 9 only in the size being

slightly smaller
;

and from S. siliqua 9 in the legs and the hair of

the thorax being rather whiter, and also, as in the preceding three,

in the size being slightly smaller. Length 9 ( including oviduct)

.12 —.15 inch
; wing 9 -12 —.16 inch. Three 9 ; % unknown. Ap-

peared April 23—May 6. One of the above 9 9 '^^^ immature, and

when recent had the abdomen sanguineous, the medial J of the dorsum

of each joint covered with pale brown hair, and no lateral subterminal

white hairs; the venter was covered with short, appressed, white hair.

Another 9 • which I had kept alive and exposed to the light for 2 days,

had when recent the medial f of the dorsal joints of the abdomen deep

brown, the other part bright sanguineous, and the venter sanguineous

with short, appressed, white hairs. In this specimen, even when dried,

the lateral white hairs of the dorsal joints of the abdomen are pretty

obvious.
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Xo. 5. Gall S. rhodoides, n. sp.
—On S. huinilis. A monothalamous gall like

an elongated rose, always growing singly on the tip of a twig, porrect, its gene-
ral outline elongate-spherical, occasionally spherical and rarely short-spheri-

cal, .90 —1.80 inch long and .70 —1.90 inch in diameter, never with any twigs,
towever small, growing round it from tlie same stem. The leaves composing
it are slightly pubescent, entire, with the midrib and branching side-veins very

conspicuous, and are almost always opened out and with their tips recurved

and occasionally at the extreme tip a little pinched together, but in a few cases

they are loosely appressed except at the tip of the gall. The basal ones are

small, the following ones larger, all sessile and heart-shaped with the basal

lobes of the heart squarely truncate and the tip almost always taper-pointed
in an angle of 70"^ —80°; towards the tip the leaves become smaller and

gradually more and more peduncled, till at the extreme tip the pedun-
cle is generally twice as long as the leaf itself. Inside the gall the leaves

suddenly become linear-lan<;eolate and gradually straighter as they approach
the centre, till they finally embrace the lanceolate central cell precisely as in

S. strobiloides. Sometimes the peduncled leaves at the tip protrude from the

gall as the stamens and pistils of some flowers protrude from the corolla.

Described from 15 galls freshly gathered in November, and 50—70

gathered in July. Very common in Rock Island County, Illinois. This

gall arrives at its full size by the middle of July, when the outside leaves

are externally palish green, often changing towards the tip of the gall

to pale yellowish green slightly tinged with ro.sy and externally more

or less glaucous. In the autumn the leaves become pale greenish brown

with a slight whitish pubescence externally, and, after hanging on the

twig over a year, almost black.

Larva. —By July 30 the larva is already .07 inch long, subhyaline.

with opu(|ue, curdy, white markings, and a long internal yellow stripe

representing probably the intestinal canal
;

breast-bone indistinct. No-

vember 10, out of about a dozen galls opened, all but one larva had

formed their cocoon, which exactly resembles that of (,'. s. strobiloides.

The breast-bone in all was quite distinct and resembled exactly that of

C. s. hrassicoides, varying in the same manner, and in all other respects

the two larvae were undistinguishable. Length .10 —.12 inch. On

February 25 the larva (many specimens) was .15 inch long, pale orange.

the orange color mostly concealed, except the sutures and sometimes

the 3 anterior joints and a dorsal line, by whitish, bowel-like markings.

A larva examined April 23 was .10 inch long. .07 inch wide, yellowish

opaque, with whitish bowel-like markings and a broad dorsal fuscous

vitta. Breast-bone as in C. s. strobiloides.
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Pupa. —March 16 I found a gall with the insect in pupa. A pupa
examined April 15 was yellowish a little mottled with sanguineous, but

in all other respects exactly resembled that of C. .s. strnhiloides when

placed side by side. Another examined April 21 had the thoracic

bristle rather robust at base and tapering towards the tip, but in the

dried specimens this part is undistinguishable from the same part in

C. s. sfrobiloides. April 23 of 3 pupae examined one was pale sangui-

neous, with the wing-cases and legs pale yellowish and the abdomen

mottled with yellowish between the sutures, and two were blackish, in-

cluding the wing-cases and legs, with the abdomen sanguineous or dull

lake-red broadly vittate dorsally with fuscous. An hour afterwards the

two last developed into the imago state. Length (3 dried specimens)
.15 —.17 inch. The empty pupal integument (11 specimens) is nearly

pure white throughout.

Imago. C. s. rhodotdes a. sp.
—The imago S 9 is undistinguish-

able from that of C. s. hrassicoides, except as follows :
—1st. The an-

tennae % are 23—25-jointed (2-f-21 to 2-f-23), with the last joint

elongate and sometimes even in the 25-jointed antenna appearing
to be composed of two connate joints. In a single S

,
which has

only one antenna, the antenna is 21-jointed (2-(-19,) the last joint

very small and without any pedicel, and I counted the joints as

" 20 or 21
"

in the same specimen when recent. Occasionally in the

same specimen there is one more joint in one antenna than in the other.

'2)hL As in C s. sfrobiloides, C s. gnaphdJioides and G. s. siliqua, the

hair of the thorax is whitish in.stead of blackish, and it is more con-

spicuously whitish than in the last-named species. 3rc7. As in these

species, the subterminal, lateral hairs of the dorsal joints of the abdo-

men are longer, denser and whiter than they usually are in S. c. bras-

sicoidf'K, and the subterminal, transverse, glabrous line seen in some

C •-<. brassicoides is not perceivable. 4/7;. The legs are rather whiter

than is usual in G. s. brassicoides. On April 21 a S emerged from

the pupa under my eyes. As it came out, the abdomen had the sutures

widely sanguineous and the tip sanguineous, the dorsal space between

the sutures covered with appressed brown hairs which occupied the

medial •]
of each joint. The venter was dull yellowish. Three hours

afterwards the dorsum of the abdomen, including the sutures, was en-

tirely fuscous, and also the venter except the tip and forceps which were
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yellowish. A % examined April 28 had the dorsum of the abdomen

entirely fuscous, but on removing some of the dorsal hairs the sutures

were narrowly blood-red when viewed from behind. The venter was

dark blood-red on removing some of the white pubescence which con-

cealed the color. A mature 9 on April 21 had the dorsum of the

abdomen fuscous, except the sutures which were slightly brick-red.

Another 9 less mature had the whole dorsum of the abdomen a dirty

red and the venter brick-red. April 22 a 9 had the abdomen dorsally

fuscous with a few appressed brown hairs with no reddish sutures, the

venter dull rufous and the oviduct rufous. Another 9 April 25 had

the dorsum of the abdomen fuscous, with the sutures narrowly sangui-

neous, but only when viewed from behind. The venter, on removing
some of the short whitish pubescence, was dark blood-red. Dimensions

about the same as in C. s. hrassirou/es. Eight % , seven 9 • The first

imago appeared April 12 and the last April 28.

No. 6. Gall S. coryloides n. sp.
—On S. discolor? A very large and loosely

expanded, monothalamous gall, resembling at a distance a bunch of hazel-nuts

in their natural husks, growing singly at the tip of a twig without any shoots

surrounding it. porrect, its general outline spherical, sometimes elongate-sphe-
rical or short-spherical, 1.76 —-2. .35 inch long and 1.95 —4.10 inch in diameter.

The leaves composing it are on the outside large in proportion to the size of the

gall, so that some of the middle ones are occasionally two inches across, free

from pubescence except sometimes on their external base, entire, with the

normal midrib and branching side-veins distinct, and are all of thera very-

much opened out and recurved, the basal ones the most so, so that the latter

often touch with their tips the twig on which the gall grows. The basal leaves

are orbicular-ovate or ovate, only slightly smaller than the middle ones ; the

middle ones are ovate, and both basal and middle ones have their tips tapering

regularly in an angle of about 80° —90°, not taper-pointed in an angle of 70° —
80° as is generally the case in S. rhodoides ; and their base describes an angle of

about 90°, instead of being squarely and widely truncate, as in S. 7-hodoides,

and even on the extreme base of the gall generally has a short peduncle

nearly ^ as long as the leaf itself, which in each successive leaf gradually
becomes longer as the tip of the gall is apjjroached, when it is about equal

in length to the leaf, which has now become oblanceolate. On the inside, the

leaves suddenly become straight, porrect, and very much smaller, and are elon-

gate-linear with their tips tapered to a very acute point, closely appressed, and

gradually smaller, till they finally embrace the lanceolate central cell. In the

autumn the leaves of this gall are dark reddish-brown, externally with a slight

whitish bloom; at other seasons it is unknown to me.

Described from 4 specimens. Very near S. rhodoides, which occurs

on a totally different willow, but sufficiently distinguished by the cha-
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racters specified in the description, as well as by its average size being

just double. One of the above 4 galls had the heart eaten out by some

lepidopterous larva; and adhering to the leaves of another was the

pupal integument of a Lepidopteron, much larger than any of those

commonly bred by me from the allied galls. All of them, as is very

generally the case in this group of galls, had many of their leaves eaten

into by Lepidoptera. and contained much Lepidopterous "frass" or

excrement.

I know but three Willow-bushes near Rock Island which can be re-

ferred to S. discolor. One of them, a $ . of which I forwarded to Mr.

Bebb the inflorescence, was pronounced by him to be certainly S. dis-

color
;

it was from this one that I obtained the galls, which for the

present I refer to S. batatas and S. siliqiia. Of the second, also a $ ,

I forwarded nothing but the fruit, and Mr. Bebb referred it doubtingly
to S. discolor, but thought it might possibly be S. eriocephala. I have

carefully compared foliage, twig and bud in these two, and have little

doubt they are identical. At all events their very robust, vigorous

twigs, tinged with purple and covered with whitish pulveruiescence, so

as strongly to recal those of many varieties of apple-tree, and the large

buds which have commenced opening out even as early as the last of

November, effectually distinguish both, even in the winter time, from

the 4 other species of Willow found near Rock Island. The third

bush was not discovered by me till the last of November, and agrees

so perfectly in all the above characters with the one which is undoubt-

edly S. discolor, as well as in the foliage, some of which still adhered

to its twigs, that I have little hesitation in referring it to the same

species. I observed however on its main limbs large blotches or wide

bands of whitish-gray, which could not be seen on either of the other

bushes. In any case the inflorescence next spring will definitively decide

the question of its specific identity with S. discolor. It was on this

last that I found the galls C. co/yloides ; the second bush bore no galls

at all.

It thus appears that of the 5 willows growing near Rock Island, four

have galls all constructed on the same fundamental principle out of

deformed buds, and one of them —S. humilis —has two such galls. It

is a remarkable and suggestive fact, that the remaining willow has no

such galls nor anything approaching to them. In numberless localities
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where this species
—S. nigra

—
grows promiscuously intermixed with S.

Idngifolia or with S. eordata, I have in vain hunted time and again for

them, both in the summer and in the winter, when they could be seen

with the greatest ease, even if they were only half the size of S. (jiut-

phaJioi(h')(. But for this fact, and the further fact of S. humilif< bear-

ing; two distinct galls of this peculiar type, we might, from the great

similarity of their insects, both in the larva, pupa and imago states,

infer that they were all of them merely what I have called Phytophagic

Varieties, instead of being specifically distinct, and each confinirg them-

selves to their appropriate species of willow.

Larva. —
Undistinguishable from that of (J. s. ht'assicoides ; breast-

bone identical and with the same variations. Length .12— .15 inch,

width .06 —.07 inch. Three specimens. The cocoon is of the usual

thin, delicate texture, whitish and about as long again as the larva.

Pupa and imaCxO unknown.

No. 7. Gall S. cornu. —On S. humilis. A lateral bud deformed into the shape

of a monothalamous. very elongate, slender, cylindrical, tapering, hollow, rigid

horn, very slightly pubescent, of a very dark reddish brown color when ma-

ture, and with about 12 or 14 longitudinal, pretty regular striae like a coleop-

terous elytrum. This gall is .?>0 —.77 inch long, .07 —.10 inch in diameter at

base and .05 —.07 inch close to the tip. where for the length of about .10 inch

it is flattened and moderately pubescent, and at the extreme tip, which is

rounded, opens by a terminal slit. Sometimes it is solitary, sometimes 2 or '',

of them, or even as many as 10, grow at irregular intervals on a small twig 4

inches long, with a few of the intervening buds in their normal condition. Ge-

nerally it is perfectly straight, diverging upwards from the twig at an angle of

15° —35°, but occasionally it is a little bent in the middle, and occasionally it

curves backwards in a regular curve, so that in one instance the tip nearly

touches the base. Whencut into, the walls of the hollow are seen to be no thicker

than stout paper, but very stiff" and hard, and on the terminal h the internal

surface is jjretty smooth with indistinct longitudinal rugae, except the terminal

.05 inch, which is armed with very long, whitish pubescence directed obliquely

forwards. In the basal i of the horn lies the cocoon, which is closely aggluti-

nated to the walls of the cell except at its tii?, where it forms a filmy, whitish

diaphragm as in S. siliqua n. sp. ? The cell formed by the hollow of the de-

formed bud is prolonged into the woody origin of the bud for .10 —.15 inch, but

the twig itself is not swelled or deformed, as it is in the allied polythalamous

gall S. triticoides n. sp., further than by a slight and scarcely noticeable intu-

mescence at the origin of the bud.

Described from 8 living specimens on four difierent twigs and 10 old

dead and dry specimens all on one twig, the whole gathered in Noveni-
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ber. Out of the 18. 6 or 7 had been bored hiterally by some minute

parasite, and from at least two of the recent ones parasites had perhaps

escaped at the terminal slit, for they contained neither larva nor cocoon,

and were unbored, although one of the recent ones was bored. Rare

near Rock Island, and difficult to discover from its simulating a short,

lateral twig. When these galls occur in great numbers on a twig, the

intervening buds perish, but when there are only one or two of them,

they do not. When the twig is .08 inch or less in diameter, the part

of it which lies beyond the galls shrivels up and perishes, even if there

be only one of them, but when the diameter is .13 or over and there is

but a single gall, it survives, at all events till the next season.

Larva. —
Sanguineous with yellow bowel-like markings, about .08 inch

long and .04 inch wide
; breast-bone as in C. s. hrassicoides. but as in

some varieties of that species, with the posterior arm of the Y only about

J as long as each anterior arm, and terminating behind in a square trun-

cation. The cocoon is described under the head of the gall. One spe-

cimen, found in November.

Pupa and imago unknown.

No. 8. Gall s.siliqua. n. ST^.l=Salicis? Fitch^rigidoe / Fitch, 0. S. —On S. hu-

milis (and also on S. cordata? and S. discolor?) A monothalamous, solitary,

oval or subspherical. woody gall, .55 —1.00 inch long and .20 —..34 inch in diame-

ter, growing at the tip of a twig, frequently with several twigs apparently of the

same year's growth surrounding it, tt pared at tip to a short, blunt, tubiliform

beak, which is evidently a deformation of the terminal bud, and hollow inside.

The outside surface of the gall, which is the natural color and texture of the

bark of the twig, always contains, besides the terminal beak-like bud, 2—5

buds, which are still alive in November in the recent gall but afterwards perish

along with the gall itself, as does also, unless the twig on which the gall grows
be large, a portion of that twig. Sometimes one of these external buds sprouts

out into a twig, growing from the outer surface of the gall, and in a single spe-

cimen there are four such twigs. The walls of the internal cell or hollow, in-

cluding the bark, are .06 —.11 inch thick, and lined when mature inside with

the cocoon of the gall-maker, which is detached and of the usual delicate tex-

ture towards the tip of the hollow, so as to form a kind of diaphragm to exclude

any air that might enter through the terminal beak, but is agglutinated strongly

to them everywhere else, though it may be detached piece-meal, generally with

a thin layer of the greenish woody matter adhering to it. The internal surface

of the terminal beak is smooth, continuous with that of the main c. 11 or hollow,

and not strongly pubescent at tip as in <S'. cornu ; on its external surface there

is the natural suture at its base. In one specimen, where a large, abnormal,

woody wart had been formed about the middle of the hollow, the larva, instead
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of including the wart in his cocoon, had had the remarkable foresight to con-

struct his cocoon entirely above the wart, and was thus compelled to make
another diaphragm just above the wart, besides the usual one near the beak,
and to lie in a much smaller compass than usual between the two.

Described from 10 living- specimens and 27 old and dead ones, all

from S. humilis. Rather rare near Rock Island. Varieties of S. ha-

tatas n. sp. occur, which externally can scarcely be distinguished from

«S'. siliqua ; but on cutting into them they are seen to be not hollow,

but filled with a spongy substance containing several of the cells which

are inhabited by the Cecidomyia of that polythalamous (xall; and more-

over, the terminal bud is not beak-like and tubiliform.

Specimens found on S. cordata in November differ as follows: —\st.

The average dimensions are about i smaller, the length in 4 living spe-

cimens and 41 dry and dead ones being .45 —.85 inch and the breadth

.17 —.28 inch. 'Ind. Out of three of the living galls where the Ceci-

domipa was present, there was in two a double diaphragm both at top

and bottom of the hollow, instead of the single diaphragm at the top

only; but in the other one the diaphragm was single and normal, 'ird.

The number of buds on the external surface of the 45 galls is 1 —3 in-

stead of 2—5. \t]i. The terminal beak in i of the above 45 specimens

is conspicuously recurved, whereas it is never recurved in those that

grow on 8. humilis, thovigh it is sometimes a little oblique and in a

single specimen is at right angles to the axis of the gall. A gall found

August 1 had the beak so much recurved as to touch the side of it, like

the tongue-case of the pupa of vSphinx 5-maculata Haw. —From my
having in two successive seasons found the old dead and dry galls on

both the above two willows at least 8 or 10 times as numerous as the

green ones, and from the very weather-worn appearance of many of

them, and the fact that a few of them were overgrown and almost obli-

terated by the twigs that surrounded their base, I infer that they hang
on the twig for several years.

A single living gall gathered on S. discolor in November differed from

the living ones found on S. humilis as follows: —Is^. The woody matter

composing the outer shell is much thinner than in any one of 14 green

specimens off S. humilis and 3 green specimens off S. cordata that I

have cut into, being to a much greater extent medially interrupted by

a layer of brown spongy matter, so that the gall was rather crushed by
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the knife than cut by it. 2.nd. Instead of the external surface being

phimp and of the natural texture of the bark of the twig, it was strongly

rugose, when recently gathered, and had much the color and texture of

a completely withered blue plum. This does not occur in green speci-

mens found at the same time of the year on the other two Willows,

though it is often seen in the old dry ones. —Length 1.00 inch, diameter

.80 inch, external buds 3. One specimen.

Larva. —The larva found in the S. oordata gall with recurved beak August 1

was .06 inch long, bright opaque orange with a ventral and dorsal semitranslu-

eent, polished, broad, orange vitta, and the breast-bone indistinct. A very
large specimen from S. humilis examined November 15 was bright sanguineous
with yellowish bowel-like markings and the breast-bone as in all the preceding
species, except that, as in six others examined November 2], viz: 3 from S. hu-
milis and 3 from S. cordata, the former .13 —.17 inch and the latter .17 —.19 inch

long, it was stouter and blacker, and the two anterior horns of the Y were only
J as long as the posterior part. This seems to be the prevalent variety in this

species, none having hitherto occurred that varied vice versa, as in all the pre-

ceding species, though one or two have occurred witli the 3 arms of the Y sub-

equal. Length .23 inch, breadth .07 inch. I have occasionally found speci-
mens both of C. ,s. brassicoides and C, s. strobiloides which were similarly elon-

gated not temporarily but permanently; but in this species they are always
so. Another specimen from S. humilis examined February 26, was orange-co-
lored, and another from the same willow on March 21, was pale sanguineous
orange freckled with bright sanguineous and .18 inch long. By November
almost every larva had made its cocoon, which is described under the head of

the Gall. The larva obtained in November from the gall on S. discolor was un-

distinguishable from six specimens found at the same date in galls from the
other two willows, except that the breast-bone was larger, blacker and full ^

more robust, being nearly as broad as long, instead of A as broad as long. I

have, however, since noticed that specimens of C. s. strobiloides. <fec.. occasionally
occur which vary in the same manner from the normal type, i. e. in having a
much more robust breast-bone.

Pupa. The first pupa (from S. humilis) was found April 12. It

did not diflPer materially from any of the preceding, but the pupal in-

tegument (7 specimens) differs most remarkably from those of all my
other Cecidomyia in the whole of it, except the abdomen, being strongly

tinged with fuscous. It would be interesting to know whether Dr.

Fitch's species has the same peculiarity. The pupa makes its exit

through the terminal beak of the gall, forcing its body halfway out of

it and there transforming, or sometimes falling entirely out. Length
(from the pupal integument) .17 —.19 inch. The pupa from the galls
on 8. cordata and S. discolor I do not know.
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Imago. C. s. siliqua, n. sp.? 9 —
Scarcely distinguishable either in

the recent or dried specimen from 9 'S'. rhodoides though the hair of

the thorax is not of so pale a white, as it is in C. s. strohiloidcs, C. s.

;/naphah'oides, and C. s. rhodoides. Tn all the dried specimens, in-

deed, the legs are tinged with luteous. but so are they in several C. s.

hraxaicoides, C. s. strobihides, and C. s. rhodoides. The dimensions

are also about the same. From C s. hras^icoidei^ it diiFers in the

hair of the thorax being whitish, and from C. s. strohiloides in the

origin of the anterior branch of the 3rd longitudinal vein being pretty

distinct. From C. s. gnaphalioide.s it can scarcely be distinguished but

by its somewhat larger size, though it is possible that the % % may differ

in the average number of their antennal joints. Seven 9 .all bred from

the gall of S. humilis
; % unknown. From the slight but apparently

constant difference, in the galls found on S. humilis and S. cordata. I

incline to believe that we have here what I have called a Phytophagic

Species in an incipient state of formation. C. s. bra.s.'iicoides, C. s.

strobiloides, C. s. giiaphalioides, C .s. rhodoides and C s. cori/loides I

consider as well and long established Phytophagic Species, and that

the way it came about that there are two of them on one willow —S.

humilis —
namely, the 3rd and 4th species, was, that they migrated ages

ago on to that willow from two other distinct species of willow, and

therefore, when they finally settled down on S. humilis, their gall-pro-

ducing secretions had different chemical properties, as we find to be the

case in Gt/nips q. spongifica 0. S. which is confined to the Black Oak.

and G. q. inanis 0. S. which is confined to the Red Oak, the two imagos
of these species being, as in so many Gecidomi/ia. utterly undistinguish-

able % 9 .

As already stated, (p. 545) there is a gall (Salicis Fitch, =rigidae O.

S.) described by Dr. Fitch as growing upon S. rigida and S. lucida,

which seems identical with the above. Through the politeness of A.

Agassiz, Esq., I have been favored with a copy of Dr. Fitch's Article

on the subject, and also of his drawings, from the Quarterly Journal

of Agriculture and Science, Vol. I. p. 263. From these it results that

the two galls, so far as can be seen, are scarcely distinguishable; and

the same may be said of the larva and pupa as described by Dr. P'itch. As

regards the imago, he has manifestly
—as appears both from the descrip-

tion and the figures of the anteunje. the joints of his % antenufe being
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figured as sessile and those of his $ antennae as pedicelled
—described

the S as 9 and the $ as S . and mistaken the % anal forceps for an ovi-

duct
;

and since the S [ ? ] antennfe are said to be 2(l-jointed. his statement

that the 9 [S ]
antennae are 16-jointed must surely be either a clerical

or typographical error, for in Cecutomi/ia the S always has at least as

many antenna! joints as the 9 . {Dipt. N. A. p. 175.) It is possible.

on the assumption that there is no clerical or typographical error here,

that he might have bred from these galls the % of some inquilinous

species unknown to me, which, like my inquilinous Cec. albovittata.

had a much smaller number of antennal joints than the author of the

gall which it inhabited, and so mistaken it for the other sex of the 9

that really makes the gall. As will be shown below, the gall-making

C. s. batatas, which has % antennae 18—19 jointed, sometimes on S.

humilis oviposits on the same twig as C. s. siliqua. so that the two galls

run together. But no one could mistake the % of that species for the

S of C. s. siliqua, from its very diiferent size and coloration. After

making the necessary allowances, however, I do not see that this imago

can be satisfactorily separated from my species. Below will be found.

in a condensed form, the leading points in Dr. Fitch's descriptions,

omitting such details as are of a generic, rather than of a specific cha-

racter.

"Gall Salicis Fitch {^^^rigidoe 0. S.) Plate II. fig. 7.—Formed at the tips of the

twigs of several willows growing to the size of shrubs or small trees, of an oval

or long ovate form, from 3 to li inch long, i inch in diameter at the broadest

part, externally red, yellow or greenish brown, being the same color as that of

tlie particular twig upon which it grows. Someof the natural buds of the shrub

often occur upon the surface of the gall, as bright and vigorous as they are on

the unaffected branches. Frequently one or two twigs grow from its sides, aj)-

pearing so well nourished and thrifty through the winter season, that we could

scarcely deem they were destined to perish the ensuing summer, did not an in-

spection of the old galls show their similar shoots almost invariably rotten and

decaying. Three-eighths of the upper end of the gall is dry, brown and brittle,

curving to a point like the kernel of Ergot or spurred rye and protruding from

the gall, a well-marked line of separation occurring at the junction of the dead

with the lower, living portion. Within, its substance is of a greenish white

color and of a soft woody texture. A cylindrical canal, .10 inch in diameter,

within which the larva lies, runs from the base of tne gall to the apex of the

brittle horn at the summit. The extreme tip of the horn is so brittle that it is

easily broken by the slightest touch and is rarely found entire.

'• Larva. Plate II. fig. 3. —A small worm of a bright orange color, with the ante-
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rior extremity red, .20 inch long and .08 inch in diameter, of a cylindrical form,

slightly tapering and obtusely rounded at both ends, but more so at the poste-
rior than at the anterior extremity. A slightly projecting jjoint perceptible at

the apex of the anterior end, and two similar projections at the opposite extre-

mity. The larva is composed of nine segments, each well marked by a contrac-

tion intervening at the joints. The anterior or head segment is the largest, and

has near the tip on the under side two small black lines, slightly diverging
from each other as they proceed forwards. A dorsal row of deep pink spots of

a square or trapezoid form on each segment, reaching from its anterior edge
about J of the distance across the segment: a very slender pink-red line reach-

ing backwards from each stigma across the segment; and a similar line from

each of the dorsal spots. Other lines of the same color are often visible upon
the surface, branching from and anastomosing witli these like blood-ve.ssels.

"Pupa. Plate II. fig. 2. —The dimensions do not differ perceptibly from those

of the larva. The abdominal segments are of the same orange color as the

larva
;

but the future head, thorax and wings are sanguineous-red and lustrous.

•'Imago. Cec Salicis Fitch, {=rigidcE 0. S.) Plate II. fig. 1. —Black, hirsute:

wings lurid; venter with white pubescence: legs lurid. Length .18 inch. Ex-

panse wings ..35 inch.

"Head with a ruffle of fine, velvet-like hairs surrounding its base. Antennae

shorter than the thorax, moniliform, slightly and gradually diminished in dia-

meter towards their tips ; joints 20 in number
"J, [ 9 ]' each with a few very mi-

nute hairs directed forwards, 16 [26?] in number 9 [SI' each verticillated with

longer and coarser hairs. Thorax with two impressed, longitudinal lines on

the back, slightly converging posteriorly, and densely set with minute hairs;

the intermediate space glabrous : sides with longer hairs, most conspicuous
and thickly set forward of the wings. Abdomen with the posterior edge of each

segment marked above by a lighter tinge, beneath chestnut brown, thickly
covered with short, white hairs of a silky lustre. Abdomen 9 [%] terminated

by a slightly exserted, two-jointed ovipositor [% forceps] of a cinnamon yellow

color. Legs glabrous, long and slender, the hinder ones extending .27 inch, of

which the tarsi measure .13 inch, blackish above, beneath lurid brown; tarsi

black, the first joint very short, the third [second] longest and most slender, the

fourth and fifth broadest. Wings smoky brown, translucent, the nervures ex-

cept the anal [3rd longitudinal] rectilinear; the postcostal [2nd longitudinal]

longest, running direct to the tip of the wings; the medial [anterior branch of

3rd longitudinal] scarcely confluent with the inner margin at | the distance

from the base to the tip, towards its base becoming a mere plait-like trace upon
the wing, and at the first glance seeming to be a branch of the anal nervure

[3rd longitudinal.]"

On comparing tlie average dimensions of J.'r. Fitch's gall with those

of the gall found by myself on S. humilis, the former averages 1.12 inch

long and the latter only .77 inch long, and the diameter of the former

is given as .37 inch while the average diameter of the latter is only .27
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inch. The diflFerence becomes still greater if we compare the average
<limensions of the gall found by myself on S. cordata. Again, Dr. Fitch

gives the length of the terminal bud or beak, which, as he correctly ob-

serves, is divided by 'a well-marked line of separation" from the rest

of the gall, as f of the length of the entire gall. In three freshly ga-

thered specimens from S. humilis, where the terminal bud is perfect

and uninjured, I find that it only averages .28 of the length of the en-

tire gall instead of .37 (=f), and I am satisfied that these three were

fair average specimens, from comparing them with those used in my
descriptions. On measuring Dr. Fitch's figure. I find that the bud is

.35 of the length of the entire gall, thus proving that the comparative

length of the bud, .37 or |, given in the text, cannot be typographically
erroneous.

From the description of the larva as 9-jointed, it would appear that

Dr. Fitch considered the last bi-tuberculated or anal segment as a mere

anal process, and the three thoracic segments, (which in Cecidumyia
are never so clearly separated from each other as the abdominal seg-

ments, J as forming, together with the minute true head which is very

generally retracted, and which is no doubt the "
slightly projecting

point" in the text, an enormous head or " head segment." bearing
" near

the tip on the under side two small black lines," which are manifestly
the breast-bone. By thus deducting 4, viz : the anal and the three tho-

racic segments, from the real number of segmentvS. viz: 13, including
the head, we obtain the required number. 9.

In the description of the imago there is nothing said as to the %

( 9 ) antennae being pedicelled, but the figure, though rather rough,

represents them with pedicels about I as long as the joints, and the ver-

ticels about as long as two complete joints, just as in the S of all the

allied species. So near as I can guess at the number of joints in 9 an-

tennae of my species. I should say they are 21 (2-J-19) j but, as already

stated, I find it hard to count the joints of the $ antennae in the Willow

Cectdomyia with precision, from the terminal ones being so closely

united. The % of my species is unknown to me, so that I cannot com-

pare it with the S of the other form. Strictly speaking, as Dr. Fitch

gives "black" as the ground-color, and says nothing of the color of the

hairs of the thorax, they ought to be black, whereas in my species they
are grayish white. Probably, however, this was a mere oversight, or a
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clerical or typographical error, like the statement that the third joint

of the tarsi is
'' the longest and most slender," whereas in all trne Ceci-

(Joini/tiia it is the second joint that is by far the longest of the five. The
dimensions, including those of the legs, agree exactly. Harris incor-

rectly gives the length as " a little over .20 inch," and the alar expanse
as '' rather more than .30 inch," {Inj. Ins. p. 567.) which makes the

expanse proportionally too little by nearly .08 inch, taking Dr. Fitch's

measiirements as the standard of comparison.

No. 9. Gall S. triticoides. n. sp.
—̂On S. eordata. A polythalamous, woody

gall .70 —1.23 inch long and .30 —-.37 inch in diameter, bearing a remote resem-

blance to a head of wheat with the kernels elongated, naked, pointed and very

protuberant, its general outline oval or elongate-oval, and formed by the

swelling of a twig to 2 or 3 times its former diameter, the swelled portion being

very much contracted longitudinally, so as to bring each kernel-like bud nearlv

or quite into contact with the base of the one that precedes it in the same row.

the whole number being arranged in 4 irregular rows. Besides the swelling of

the twig itself, the origin of each bud is also swelled into a more or less large

tubercle, inside which is excavated longitudinally a cylindrical, slightly ru-

gose and moderately polished cell, .25 —.27 inch long and .06 inch wide, the bud

itself being elongated to about .17 inch and deformed so as to become a beak-

like, tubiliform continuation of the cell, without any suture on the inside inter-

vening, moderately polished inside like the woody part of the cell, and without

pubescence as at the interior tip of the cell of 8. cornu n. sp. Through a slit

at the tip of this beak-like bud the maker of the gall escapes, while, as usual,

the parasite that preys on the gall-maker bores through it laterally. Above
the gall the twig generally shrivels to about J its natural diameter, but occa-

sionally where there are only a few cells —
say 7 or 8 instead of 15 or 16 —it is

not very materially diminished in size.— Described from 3 dead and dry speci-

mens. Very rare near Rock Island.

Larva, pupa and iMA(iO are all unknown; but from the structure

of this gall being so exactly like that of *S'. siliqua n. sp. '( and espe-

cially aS. cornu n. sp., there can be no doubt that it is. like those two

galls, the work of a Cecidomijia . Inside several of the cells I found

cocoons similar to those of C. s. strohiloldes. &c.. but much longer in

proportion to their diameter, and not glued to the walls of the cell as in

S. siltqua and *S'. cornu, so that I was able after relaxing the gall to

extract two of them entire. They measured when extracted .42 —.44

inch in length and .06 inch in diameter, thus occupying the entire

length and breadth of the cell including the beak formed by the bud.

In the bottom of many of these cells, where the beak-like bud was bored

laterally, I found an empty cocoon very similar to that of a parasitic
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Proctotrupide which occurs in the imago state in November in the

central cell of aS^. strohiloides O. S.
;

and in these cells there was no

Cecidomyidous cocoon, as is also sometimes the case in the cells of C. s.

strohiloidea that are occupied by the above Proctotrupide.

Xo. 10. GrALL S. HORDEOiDESn. sp.
—On S. huuiilis. This gall has

some resemblance to a beardless ear of four-rowed barley, and differs as

follows from S. triticoides :
—1st. The twig on which the cells are placed

is not materially enlarged and is of a uniform diameter throughout.
^Ind. The twig is abnormally shortened as in S. triticoides, but only so

that the tip of each deformed bud touches or nearly touches the base

of the one that succeeds it in the adjoining row. instead of the base of

the one in the same row. 3rr7. The entire cells ai*e only .20 inch long,

instead of .42 —.44 inch, and they extend only .05 inch, or \ of their

entire length instead of 3-5ths of their entire length, into the woody

origin of the bud, the deformed buds being not much elongated, but

hollow and. as well as the woody part of the cell, polished internally. Ath.

The woody origin of the buds is scarcely swelled and protuberant.
—

Described from one dead and dry specimen, 1.40 inch long and .10 inch

in diameter. It contains 10 deformed buds, regularly arranged with

no undeformed ones intervening, as is the case in the monothalamous

gall S. cornu, when several of them grow near each other. As in some

S. triticoides. the tip of the twig has completely shrivelled up and per-

ished. Easily distinguished from the monothalamous, Tenthredinidous

gall, S. gemma n. sp., which occurs on the same Willow, by there being
no normal buds between the affected buds, and by the buds themselves

not being abnormally swelled out laterally, and being hollow, not solid,

inside. But for the fact of several of the deformed buds having been

bored by minute parasites, I should never have suspected this specimen
of being what it most undoubtedly is —a true Cecidomyidous gall ;

and but for its strong homologies with S. triticoides. I should hesitate

whether to consider it as a congeries of solitary galls, like aS'. cornu. or a

true polythalamous gall, where the twig itself is swelled and deformed

and converted into a gall, like S. triticoides. It must be very difficult

of discovery, when it is recent and the cells are unbored by any parasites.

Larva, pupa and imago unknown.

No. 11. Gall S. nodulus. n. sp.—On S. longifolia. A small, monothalamous,
woody gall, sometimes terminal but generally not so, scarcely ever including
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any buds, growing on twigs .05^.15 inch in diameter, variable in shape, but

generally consisting of a mere oval enlargement of the twig to half as large as

its normal size for the length of .20 —.50 inch. The surface of the enlargement
is either the usual color of the bark, or simply discolored and dark, or a little

roughened with brown scales and longitudinally sinuate and interlacing stria.

Occasionally it assumes the form of an elongate, lateral, bunnion-like swelling
about .27 inch long and .1.3 inch wide, as in some varieties of S. batatas n, sp.,

and in one specimen there occurred an intermediate grade between this variety
and the normal type; occasionally it grows at the base of a very small side-

shoot, when the tip of the side-shoot shrivels up and perishes ;
and occasion-

ally the growth of the side-shoot is completely arrested, and the gall becomes a

mere obhemispherical swelling about .20 inch in diameter, with its upper sur-

face in an irregular plane, and very rugose and brown, located at the spot
where normally there ought to be a bud. On cutting into this gall in Novem-

ber, it is found to contain a single cell —smooth on the inside when the gall-

making larva is present, but, as in ^S". batatas, without any separate cocoon —and

much reddish-brown matter where the larva had formerly burrowed, and occa-

sionally some grass-green soft matter: but the external walls are still in their

normal white, ligneous state, the larva having apparently confined itself to the

pith and the wood immediately surrounding the pith.

Described from 9 specimens. Rare uear Rock Island. Externally

this gall cannot be distinguished from the smaller varieties of C. bata-

tas, but the former is monothalamous, the latter polythalamous ;

neither can it be distinguished, except by its much smaller size and its

much smaller cell, from the Tenthredinidous gall G. nodus which grows
on the same willow. Of the 9 galls examined, 7 were unbored, 3 of

which contained each a single larva of Oec. s. nodulus, 1 a single hairy

Chalcididous larva, probably a Callimome, 1 a single Curculionidous larva,

no doubt an Inquiline. and in 2 the gall-making larva was absent and

must have perished in early life, for although its work was plainly visible

yet the gall was not bored. In none of the 9, whether bored or un-

bored, had the twig been killed, except in the very small gall before

referred to, where the terminal bud had sprouted out into a minute

shoot which afterwards perished. The smallness of this larva and there

being only one in each gall, readily account for this otherwise anoma-

lous fact.

I found Dec. 1st in one of these galls, which had been bored by a

single hole and contained no Cecidomyidous larva, a minute Lepidop-

terous larva, doubtless an inquiline, and over a dozen small and young

Aphis, which had probably taken refuge there for the winter. May
not Hartig have been deceived by some such case as this into suppos-
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ing, that certain European Willow-galls were the work of Aphis ? (See

above, p. 551.) On July 31st I found a bored and empty specimen of

the Tenthredinidous gall C. pomumtenanted in the same manner by

over a dozen Aphis.

Larva. The larva in November is of a bright, shining, orange color,

immaculate, with the segments much hunched, .07 —.10 inch long and

from 3 to 4 times as long as wide. The breast-bone is clove-shaped and

exactly like that of G. batatas, but on comparing 10 specimens of that

species there can be no doubt of their specific distinctness. For the

larva of C. s. nodulus diifers from that of C. s. batatas, 1st in being

much more elongate, 2nd in being immaculate with sanguineous. 3rd

in being unusually shining and the segments more hunched than in any

Willow-gall Gicidomyia known to me except C s. siliqua.
—Described

from 3 specimens.

Pupa and imago unknown.

No. 12. Gall s. batatas n. sp.
—On S. humilis, (S. cordata? and S. discolor?)

A jjolythalamous gall of very variable shape and size, pale green when young,
the color of the bark when mature, growing on twigs .06 —.19 inch in diameter,

almost always some distance from the tip of the twig. Sometimes it resembles a

small kidney-potato pierced lengthways by a twig, and has then most generally
a smooth, polished surface studded with a few buds, one or two of which occa-

sionally give birth to a shoot, and it then reaches 1.35 inch in length and .60

inch in diameter. Sometimes it resembles a young apple pierced lengthways by
a twig, and it then attains a diameter of .50 inch. Sometimes it forms a hemis-

pherical or hemielliptic swelling, like a bunnion, on the side of the twig and

attains a diameter of .30 inch. Sometimes all these different shapes are strung

together one after the other in more or less close proximity, on the same twig.

Sometimes it is reduced to a small, elongate-oval enlargement of the twig for i

or J an inch ; and occasionally it becomes so irregular and so full of side-shoots,

bulges, cracks, roughnesses and lobes, as to defy description. Very rarely it is

terminal and assumes the form of 8. siliqua, but may be distinguished by the

, terminal bud not being elongated and tubiliform, and by being solid and not

nollow inside. On one occasion I found what had evidently been a S. siliqua

gall, occupied laterally by spongy matter containing 4 larvae undistinguishable
from those of C. >s. batatas, the elongated cell of the larva of C s. siliqua being
still in existence but contracted in diameter and empty. When these galls as-

sume the elongate bunnion-like form, they are undistinguishable externally

from the Tenthredinidous gall 8. ovum, which occurs on S. cordata. and 8. ovu-

lum, which occurs on the same willow as 8. batatas, but may be distinguished
on cutting into them by the fibres being linear and radiating from the twig,

whereas the other two galls are composed of a series of spongy lamellae at right

angles to the axis of the twig, and moreover, when laid open to their base, ex-
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hibit the longitudinal slit made by the ovipositor of the mother Saw-fly. The
smallest galls above referred to are only .15 inch in diameter; but there is a

regular gradation from these to the larger and more conspicuous forms, and by

isolating a number of the first in a separate breeding-jar, I ascertained that

they produced the same Cecidomyia (7 specimens April 7—-May 1(1) and the

same 3 parasites, viz. 2 Chaleidides and 1 Proctotrupide. When cut into about

the last of July, the interior of this gall to the depth of .07 —.10 inch from the

surface, is found to be white and fleshy; when cut into in the autumn or early
in the spring, the substance of all but the very smallest, which are almost en-

tirely woody and whitish, is found to be reddish-brown and of a dense, spongy
texture, with indistinct fibres radiating from the twig. Some little distance

from the external surface there are at this time a number of cells, about § of

them tenanted by white, parasitic larvae, some hairy and some glabrous, be-

longing to the Chalcididous genera Callimome and Decatoma (?), and about J of

them tenanted by the orange-colored larvse of the Gall-gnat which originates
the gall. In 3 or 4 instances I have seen the gall S. gnaphalioides growing ses-

sile from the tip of (S. batatas. —Described from 100 —150 specimens. Very com-

mon near Eock Island on S. humilis.

In galls similar to the last mentioned, small, elongate-oval galls, but

growing on S. cordata. I found May 9 a larva undistinguish;ible from

that of C. s. batatas and with the same breast-bone, but did not suc-

ceed in breeding the perfect Grall-gnat. though I obtained many Chal-

cidiffpe from these galls identical with two species bred copiously from

S. batatas, one of which —a Decatoma ('^) with spotted wings
—has

hitherto occurred in no other gall, though a similar species infests Ci/-

nips q. spongifica and other gall-flies.

In November I found on *S'. discolor 8 galls, apparently identical

both externally and internally with the iS. batatas found on S. humilis,

8 old and dry ones of the normal form which were all bored and strung

along on the same twig, and 5 green and recent ones of the lateral,

bunnion-like type on two diffbrent twigs. Their diameter was .19 —.40

inch. From the recent ones I obtained 6 larvae, which when compared
with 6 taken from galls on S. humilis differed in no respect. In the

preceding spring I had obtained 2 or 3 similar galls of the bunnion-like

type from the same bush, from which I bred a large Microijaster, whence

I infer that some lepidopterous larva had been living as an Inquiline

in one of them, as the parasite was much too large to have lived in the

body of C. s. batatas, and besides I have met with no instance of Ich-

neumonidous insects being parasitic on Cecidomyia. I found at the

same time several galls on the same bush, which, as has been stated to
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be sometimes the case in >S^. batatas, assumed the form of a slight,

elongate-oval enlargement of the twig; but from these I bred nothing.
< )n the whole, further investigation will be required to determine, whe-

ther tbe imago produced from these galls on S. cordata and S. discolor

is identical with Cec. s. batatas. It is rather singular, that in these

»S. discolor galls I found no larvae at all of the Decatoma (?) and Calli-

mome, which so greatly outnumber the larvae of C. s. batatas in the S.

humilis galls.

It is worth remarking, that the only two Cecidomyidous galls which

appear to grow on more than one species of our Rock Island Willows —
viz. aS'. batatas and C. siliqua

—occur on as many as three species of

them, and that these three species should in both eases be the samf",

three, viz. S. humilis, S. cordata and S. discolor. The chances are very

greatly against such an event happening, without some good and suffi-

cient cause for it. Mr. Bebb informs me that there is a close alliance

between S. humilis and S. discolor; but that neither S. cordata (=S.

rigida) nor S. lucida is allied to the first two. While on this subject
I may say that Mr. Bebb has re-examined the doubtful species of Wil-

low referred to above (p. 546), and has concluded that it is certainly
neither 8. nigra nor S. alba, and that it is not improbably S. fragilLs

Lin., a species which has been introduced into N. A. from Europe.
Larva. —July 24 and 30 the larvje were orange-colored, .09 inch long and with

a slender, black, clove-shaped breast-bone, and some of them with curdy, bowel-

like markings above and below. The surface of the cell was then opaque and
rather rough and scaly. Nov. 11 and subsequently the surface of the cells was
smooth, the cocoon apparently adhering to their sides but being scarcely sepa-
rable except piece-meal. Larvae from 12 to 20 in number examined at various

times in November were .08 —.10 inch long and .04— .05 inch wide, not shining
but rather opaque as in most of the preceding, except C. s. nodulus, of a sangui-
neous color with dominant, bowel-like, yellowish markings, which are situated

mostly between the sutures, the sanguineous color generally forming a wide dor-

sal vitta, widely interrupted between the sutures on each joint. Breast-bone

coal-black, clove-shaped, the head of the clove towards the mouth, 1-4 —1-6 as

long as the whole breast-bone and composed of two.short, robust, acute branches,
which are divergent at base but afterwards run parallel to each other, with an

appearance often of another lateral branch on each side. The stem of the clove

is straight, uniform in breadth except that it is minutely clavate at base, and
4—5 times as long as broad

;
and the whole breast-bone is half as long again as

one of the middle abdominal joints. Feb. 26 and 28 the insect was still in the

larva state, and was then deep orange-color almost sanguineous : and a speci-
men occurred in that state even as late as April 23.
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Fupa. —The first pupse were found March 16 and others were noticed up to

April 15. Those first noticed were all bright sanguineous; the last, which were

probably just about to transform, had the abdomen dull luteous and the rest of

the body, including the legs, blackish. The horns at the base of the antennae

are long, elongate-conical, about i as long as the diameter of the thorax, diverg-

ing from each other at an angle of about 45° and terminating in a short thorn.

The thoracic bristle is i as long as the diameter of the thorax, and is both in

the living and the dried specimen basally whitish but terminally black. —
Length (1 specimen, dried) .10 inch.

The pupal iiite<^ument (21 specimens) is whitish, the head and an-

tenna?, but not the wing-cases, very slightly tinged with dusky, and

the thoracic bristles and the tips of the antennal horns conspicuously

black. The pupa, just before transforming into the imago, works i its

body out of the gall and generally transforms in that position, but some-

times loses its hold and falls entirely out. The horns at the base of

the antennae are no doubt elongated in this species, and as shown by

their color in the pupal integument terminally thickened, to enable it

to bore its way out through the sponge of the gall, whereas all the pre-

ceding species, with the single exception of C. s. noduhis^ the pupa of

which is unknown, merely have to bore through the filmy substance of

their cocoons. They are still longer and in the pupal integument en-

tirely black in the incjuilinous C. conntta n. sp., which has to bore its

way out through the wood of the willow twig in which it resides.

Imago. C. s. batatas n. sp.
—% 9 (Recent.) Pale reddish-brown, or reddish -

brown, or umber-brown, or brown-black, paler beneath. JTead with its poste-

rior surface dusky; antennpe % about | as long as the dried body, 18—19 jointed

(2-|-i6 to 2-|-17), the last 2 or 3 joints without any distinct pedicel, the antenna

otherwise constructed precisely as in % C. s. brassicmdes. Antennae 9 not quite

^ as long as the dried body exclusive of the oviduct, with apparently a joint

or two less than the % , the joints difficult to count, otherwise as in 9 C. n.

brassicoides. Thorax with a row of whitish hairs in each longitudinal stria,

giving the appearance of two whitish vittse, and with irregular lateral whitish

hairs, the three interstices glabrous. Origin of wings and a large spot beneath

them orange-color or sanguineous, in the dried specimen dull rufous. Halteres

pale, the club often a little obfuscated. Abdomen 9 above and below sanguine-

ous with short whitish hairs and generally a lateral subterminal tuft of longer

whitish hairs on each joint of the dorsum ;
sometimes in the more mature spe-

cimens with a broad vitta of short, brown hairs covering nearly the entire dor-

sal surface and the lateral hairs whitish with a definite dividing outline ;
some-

times with the sanguineous color of the entire dorsum completely concealed,

except at the sutures, by short, brown hairs and the oviduct also brown. Ovi-

duct sometimes protruded so as to be j as long as the other part of the abdo-
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men, sometimes so as to be only J as long. Abdomen % , unless my memory
fails me, liiteous when recent, otherwise much as in 9 • Legs (dried) silvery
white or yellowish white with the superior surface, especially towards the

knees, and also the tips of the tarsi, sometimes strongly, sometimes scarcely,
blackish. Wings slightly tinged with dusky from minute, appressed, dusky
hairs, in 3 9 (both recent and dried) tinged with brown throughout, in 2 J
(both recent and dried) tinged with brown towards the tips. The costal vein

generally coarse a id brown black, sometimes finer and the color of the wing.
The cross-vein between the 1st and 2nd longitudinal veins obsolete. The 2nd

longitudinal vein scarcely recurved at its tip. The anterior branch of the 3rd

longitudinal vein distinct throughout, and springing from that vein at an angle
of about 135° for a very minute distance, when it suddenly curves round and

assumes such a direction, that it appears at first sight to be a continuation of

the main vein rather than a branch of it: and it is scarcely recurved at tip.

proceeding nearly in a straight line, till it almost attains the margin, when it

fades out. —Length (dried) % .08 inch, J (including oviduct) .10 —.18 inch.

Length wing % .13 inch, 9 -H —-^3 inch.

Two S , forty-one 9 • I" this species, unlike all the preceding, the

abdomen % 9 retains its colors very tolerably in the dried specimen.

The 9 9 ^^6ry greatly outnumbered the S S . and the 9 9 came out

April 8—May 10 and subsequently, and what is unusual in insects the

% S not till long after the 9 9 >
or the last of April and the beginning

of May. Mr. Edwards has remarked to me that in many species of

butterflies the S S make their first appearance several weeks before

the 9 9 • ''^"fl I have observed the same thing myself, not only of seve-

ral butterflies, e. g. NathalU lole Bdv., but of many other insects be-

longing to diffierent Orders, and believe it to be a general, though by
no means a universal' rule. This species differs from the inquilinous

Cec. nlhovittata n. sp., which infests this as well as several other Wil-

low galls, in its much larger size, and in the % antennae being 18—19-

jointed instead of 14—l5-joiiited, and in the comparative shoi-tness of

their pedicels. In other respects the two species, even when recent spe-

cimens are placed side by side, cannot be distinguished, except by a re-

condite character in their venation. From the inquilinous C orhitalis

n. sp.. which infests this and several other Willow galls, it is easily dis-

tinguishable when recent by the posterior surface of the head being

uniformly dusky and showing no white ring round the eye. From both

species the pupa is at once separated by the very elongated horns at

the base of the antennas. My other inquilinous species are quite dis-

tinct.
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I have observed in two successive autumns, that many of these galls,

especially the large, potato-like ones, are already bored by holes of the

same size as those made by C s. hatataa ; and on placing a large num-

ber of such bored galls next spring in a separate breeding-jar. I obtained

from them in considerable numbers the same 3 parasites which I bred

at the same time in very large numbers from the unbored galls, but no

Cwidomyia. Hence I infer either, \»t. that a few C. s. batatas come

out in the autumn and the rest not till the following spring, which actu-

ally occurs with the Wheat-midge, (see above p. 568), and is a com-

mon thing with many other insects, or 2nd. that the species is double-

brooded like the in([uilinous C. albovittata n. sp., which is contrary to

the analogy of the other (lall-gnats of the Willow and does not harmo-

nize with the fact of the bored and unbored galls producing the same

identical 3 parasites, or 3r(Z. that there is some parasite or inquiline.

hitherto undiscovered by me, which infests these galls and whose natu-

ral time for assuming the imago state is in autumn. Of these three

hypotheses, which are all possible. I decidedly incline to the first.

No. 13. Gall S. verruca, n. sp.
—On S. humilis. A small, monothalamous, ir-

regularly spherical, greenish yellow gall, .07 —.13 inch in diameter, growing
the latter end of August from the midrib or some of the principal veins of the

leaf, half of it projecting from each side of the leaf. The upper side is flattish

or with a minute point or nipple, the lower side branches out into a ragged,

wart-like excrescence, whence the specific name, which later in the season

bursts open so as to afford an exit to the insect. When cut into in August, the

external wall of a few galls is found to be rather woody, enclosing a central

cell, in which lies the larva; but the majority of them-are still solid. From 1

to 12 are found on a single leaf, several of them being often confluent, but with

their internal cells, when they have any, separated by a thin partition, and

with separate warts to each on the under side of the leaf, which afterwards open

separately. Rather abundant, but local near Rock Island. Described from 38

affected leaves.

Larva. —By August 26th, in a few of the galls, the larva is .07 inch long, of the

usual oval shape, orange-colored, and with the breast-bone suborbicular, small

and indistinct. In the others the larva is not developed, nearly the whole in-

terior of the gall being solid. Those that I attempted to breed all dried up in-

side the gall before November, the leaves having been kept too dry ;
but from

the structure of the gall itself and the analogy of similar Cecidomyidous galls

on the oak, {Symvietrica 0. S. and Quercus pi/ulce Walsh,) I infer that they go
under ground to transform into the pupa state.

Pupa and imago unknown.

No. 14. Gall S. semen, n. sp.
—On S. nigra. A minute, monothalamous, hoi-
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low, irregularly hemispherical, greenish yellow gall, .02 —.04 inch in diameter,

mostly on the upper side of the leaf, and often, but not always, with a pointed

nipple on the middle of the hemisphere, always with a corresponding circular

depression on the other side of the leaf, in the middle of which is a very minute,
flattish hemisphere. Very frequently on one and the same leaf the position of

the gall is reversed from the ujjper to the lower side, as in Q. pihiloe Walsh.
On a single leaf scores of them may often be counted, generally with several

masses among them, composed of two or more confluent galls. Commences its

growth early in the summer, and by the last of August many are found to be

burst open at top, yet at the same time very many of them, when opened, are

found to be solid without any central cell. By November most of the galls
from which I attempted to breed the insect had burst open into a ragged, wart-

like shape on the hemisjiherical side, but no larvte had escaped from them and
none were discoverable in them. As the leaves were kept too moist, so that

they moulded badly, the larvae had probably perished in the galls.

Described from 20 affected leaves. From its close homology with

the much larger oak-galls St/mmrtrk-a 0. S. aqd Q. pilulse Walsh, iu

the former of which Cecidomyidous larvae were detected by Osteu

Sacken, and described (Dipt. X. A. p. 201) as having a Y-shaped breast-

bone, and in the latter of which I found myself, September 14th,
several orange-colored larvje, which, from the presence of a clove-shaped
breast-bone, were undoubtedly Cecidomyidous, and from the fact of a

similar leaf-gall on a Willow, *S'. verruca n. sp., being inhabited by a

Cecidomyidous larva, there can be no doubt, I think, that the gall S-

semen is the work of a Grall-gnat. Prodigiously abundant and very
common everywhere in Rock Island County, Illinois, on the Black

Willow, the foliage of whole trees being thickly frosted over by it, so

that the leaves look like nutmeg-graters. I have in a cursory manner
noticed in July several specimens of what seemed a very similar gall ou

S. discolor, but found no larva) in them
;

and in a single instcince I

found, August 20, two leaves of S. longifolia on a twig which grew out

of a bunch of the galls S. brassicoides, covered so densely with some-

what similar galls as to be intermediate in appearance between S. se-

men and *S'. penigma. On August 29 I discovered in one of the cells

of this gall a minute, pale-colored, apod larva with a large, scaly head,
and the disk of its dorsum, but not of its venter, fuscous. This so ex-

actly resembled a much larger larva of which I have found many spe-
cimens in the Cecidomyidous gall, Q. pilidx Walsh, and which I am

sure, from comparing it with the larva of Anthonomus scutellatus Schonh.,
must be Curculionidous, that I believe it to be also Curculionidous,
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and inquilinous, like the othei* larva, iu the gall where it occurred.

I have noticed towards the last of August galls about the size of the

head of a large pin. similar to S. semen, and often similarly confluent,

o'rowino- in con.siderable abundance on the leaves of the River Kirch

(Betula nigra), chiefly or almost entirely on their upper surface. And

on the leaves of the Button-bush (Cephalanthus) I have noticed at the

same period of the year galls of the same character, in the same luxu-

riant profusion as S. semen occurs on the Black Willow, whole bushes

being covered with them ; but in neither of the two kinds could I dis-

cover any larvae. I believe them both to be the work of Cieidomijla.

It does not follow, because all these galls are so small, that therefore

their Gall-gnats must be abnormally small. The gall S. rhodoi'.des n.

sp. is about 4 times as long and wide as the Grail *S'. gnaphalioides n. sp.,

yet the Gall-gnat produced from the latter is only \ shorter than the

(rail-gnat produced from the former.

Larva, pupa and imago unknown.

No. 15. Gall S. aenigma. n. sp.
—On S. nigra. A polythalamous, crumpled, ir-

regularly sjilierical or ellipsoidal mass, something like the aborted mass of

flower-buds of a common cauliflower, but with a more ragged and uneven sur-

face, .30 —1.10 inch in diameter, and growing almost sessile or sometimes on a

stem as long as .50 inch, which is often branched and much flattened or dis-

torted, from the side or occasionally from the tip of twigs .05 —..30 inch in dia-

meter. Whencut into early in the summer, there is seen to be no regular heart

or symmetrical arrangement of the parts, as there is in all monothalamous galls,

and the stem is crisp and rather fleshy than woody. This gall first appears

early in June, being chiefly a deformation of the flower-catkins, but occasion-

ally, unless I was deceived from confounding it with S. semen n. sp., which I

think must have been the case, of the leaves. At that time, and for a month

or two afterwards, it is of a pale green, but long before autumn it dries up and

becomes brittle and of a dark ash-gray color, without, however, losing its origi-

nal shape, and hangs on the trees till long after the next spring opens. It con-

tains, so far as I could discover, no regular cells, but the larvae of the Gall-gnat

appear to burrow irregularly in the main stem and its branches. On the same

twig may often be seen 6 or 8 of these galls at irregular intervals of half an inch

or U inches, and frequently two of them grow side by side and run together.

"Whole trees are sometimes so covered by them, that the galls seem almost half

as numerous as the leaves. As usual, the twigs, unless very large, are killed by
the presence of these galls shortly after the galls have become mature. De-

scribed from 150 —200 specimens. Very common and abundant everywhere in

Rock Island County, Illinois.

Larva. —On June 19 the larva, or what I took to be the larva, of

the gall-maker was small and barely visible iu the stem of the gall, but



1864.] 609

the place where it worked was discolored and brown. On August 19,

from about half a gallon of galls, which had been gathered only 5 or 6

days before, there came out about a dozen larvae, apparently with the

intention of going under ground, and after some considerable search I

discovered one inside the substance of the stem of a jrall. No others

came out subsequently, so flir as I observed, from that large mass of

galls ;
and if many of them had come out they could scarcely have

escaped notice, for there was nothing in the breeding-jar but the galls

themselves, and no earth at the bottom of it. Those that came out

were .05 inch long, rather elongate, and with the head more porrect

and pointed than is usual, except in the larvae of C. s. siliqna and C.

s. nodulus. The breast-bone was rather indistinct, but seemed to be

about twice as long as its basal width and tapered to I the basal width

at tip. Repeatedly at other times during the season I had cut into

these galls, both at home and in the field, and always fiiiled to find Ce-

cidomyidous larva? in them, though I sometimes found that of an in-

quilinous Lepidopteron. It is possible that the above larvae might also

have been inquilinous; but if so, where were the Cecidomijin that really

made the galls? I am persuaded that the gall is really Cecidomyidous,

because, l.s^, I obtained from them the same Lepidopterous imago that

I obtained in great numbers from the Cecidomyidous gall ^S'. hrassi-

coides n. sp.;* 2;^/, I noticed on them in considerable numbers, and both

in the larva and imago states, the same Heteropterous insect —Antho-

coris psf'tidorhinche Fitch —that occurs also in great numbers on the

Cecidomyidous gall *S'. brassicoides n. sp., and in less numbers on the

Cecidomyidous galls S. rhodoides n. sp. and S. strobiloidcs 0. S.
; 3/y/,

As already stated (p 551) I believe that all Willow Galls are either the

work of Glall-gnats or of Saw-flies, and the larvae of Saw-flies being com-

paratively large and conspicuous, if ^S'. senigvia was a Tenthredinidous

gall I must have found some Tenthredinidous larvse in it, so often as I

dug into it; whence by the method of exhaustion it follows that it must

be a Cecidomyidous gall.
—As on June 19 I noticed on these galls the

larva of a lai'ge Thrips, and a few others subsequently in the imago

*The species here referred to belongs, according to Dr. Clemens, to Tortri-

cid<E, but has not as yet been described by him. It is remarkable for varying
in the most surprising manner, and I sent Dr. Clemens a very large series of

all the variations.
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stjite, it is not improbable that this insect may puncture and destroy
the great majority of the Cecidomi/idse, that originate the gall, either

in the q^^ or the very young larva state, for which purpose its vei*y

elongate, horny, setiform mandibles, which Haliday described as ''

having
a bulbous base and by their junction towards the tip forming a 2-valved

siphon," seem to be admirably adapted. (See Westw. Intr. II. p. 2

and p. 1.
fig. 4.) The whole subject of the great paucity of Cecido-

myidous larvae in this and other allied galls is a mystery at present.

and requires further and fuller investigation. The only other insects

that I noticed on or in these galls, besides those already referred to.

none of which could be insectivorous, were a single Coleopterous (?)

lai-va, pedate and 2 an inch long, on August 17. which I failed to rear

to maturity, and a single imago of the Coleopterous Litanjus A-sjii/otus

IjCC, which I bred from them on August 30, and which evidently could

luit have been insectivorous. It is proper to add, that I did not replace

the galls in my breeding-jar during the summer by fresh specimens so

often as I should have done, in order to become thoroughly acquainted
with their Natural History; and that it is therefore quite possible that

a considerable number of larvae may have escaped from the galls on the

trees shortly before August 14. (See above p. 574. )

It is well known that Economic Entomologists have been greatly ex-

ercised, to account for the cause of the affection of the leaves of the

Peach-tree known in the East as "the curl." Some have attributed it

to the action of Aphis, and others partly to Aphis and partly to other

unknown causes. (Harris /«/. Ins. p. 240, and Rep. Pomolog. Sue.

p. 4
;

Fitch iV. Y. Rep. II. p. 03.) I am myself unacquainted with

the phenomena of '• the curl," as the disease does not appear to prevail

in the Valley of the Mississippi ;
but Harris describes it as

"
irregular

and crisp tumors, often of a reddish color and of a spongy texture, formed

of thickened and succulent cellular tissue, and presenting some analogy

to the warts [Black-knot] of the Plum-tree." {Rep. Pom. Soc p. 4.)

May it not be possible that it is a polythalamous gall like S. seiiic/ma

n. sp., and like that gall the work of a Cecidomyia? It presents some

rather striking analogies with certain galls known to be Cecidomyidous

\st. As in q. pilulee Walsh, the tumors are red. 'Ind. As in that gall

and in S. verruca, S. semen and iS^. senigma, the great majority of the

tumors, when opened, even at a late period of the year, are solid and
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contain no cell and no visible larva. What is the cause of this pheno-
menon I cannot say with certainty, but I suspect that the egg or the

very young larva of the Gall-gnat is to a great extent destroyed within

the gall by being punctured and sucked by some insect foe, and that

that foe probably belongs to Thripklse,.'* Authors have hitherto always
considered this remarkable Family as vegetable-feeders, but from many
facts which I have observed, one of which I have recorded Proc. Eitt.

Soc. Phil. 1. p. 310, I believe that they are generally, if not univer-

sally, insectivorous, and that those that occur on the ears of the wheat,

both in the U. S. and in Europe, are preying there upon the eggs or

larvae of the Wheat Midge (Cec. Tritici), and are consequently not the

foes, a.s has been generally imagined, but the friends of the farmer. In

confirmation of these views, it may be remarked, that the very same

species ( Thrips cerealium), which has been stated by all P]uropean au-

thors to attack the ears of the wheat, was found by Vassalli Eandi in

Italy
" to gnaw the stems of the wheat above the knots and cause the

abortion of the ear." (See Westw. Intr. II. p. 4.) Is it probable that the

same species should attack the same plant in two such very diflFerent

parts? I believe that the Italian Thnpsvfere attacking Hessian Flies

( Cec. (lestructo)-). or some such wheat-destroying insects that inhabit

"the stem above the knots," and that it was these last, and not the

Thrips^ that caused the " abortion of the ear." The Thrips that were

supposed to do so much damage in Wisconsan. as related by Dr. Fitch,

{N. Y. Rep. I. p. 304). were said to attack both the blossoms of the wheat

*Dr. Fitch, perhaps because Dr. Harris had seen fit to alter the Aphidae of

preceding authors into Aphididae —which may or may not be right, according to

whether we consider the analogies of the noun Aphis to be with the Greek Chri/-

sis or with the Latin Apis —asserts that the Thripidce of preceaing authors is

incorrect and ought to be written ThripididoE, and adopts that anomalous orthog-

raphy himself. (N. Y. Rep. I. p. 305.) Scientific names are generally sufficient-

ly long, without interpolating unnecessary syllables, and in this case the in-

terpolation is manifestly not only unnecessary, but solecistie. Thrips is a

genuine Greek word, with a genitive case Thripos, from which is regularly
derived the patronymic form Thripidce.. just as from the Greek noun Sphinx,

genitive case Sphingos, comes the patronymic Sphingidoe. We might as well

write Sphingididce as Thripididoe. It is true these are trivial matters; but when
an author undertakes to set the whole scientific world right, even on the most
trivial point, he should tirst take care to be himself in the right.
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and the blossoms of the clover. But it is not the general habit of In-

sects to prey at the same time upon two plants, which are so widely dis-

tinct as wheat and clover —the one monocotyledonous, the other dico-

tyledonous. Even the polyphagous Army-worm refuses to eat clover.

Hid. The •• curled" peach-leaves are said to be commonly inhabited by
a Thrips, but not in sufficient numbers to account for the presence of

the " Curl." (Harr. InJ. Lis. p. 240.) Now, as already stated, I have my-
self noticed several T]n-!p>< in June both in the larva and imago state

on the Cecidomyidous gall S. sem'f/ma, and have raised the larva to ma-

turity in a breeding-jar in which there was nothing but that gall.

Moreover, Dr. Fitch found his Phlocuthrips caryse in hickory galls,

which are manifestly either closely allied to or identical with the Ceci-

domyidous hickory gall Tubicola 0. S., though he doubts whether those

galls were produced by the Thrips or by some other insect. {N. Y.

Rep. II. p. 165.) And Osten Sacken observes of the galls of the Ceci-

domyidous Lasioptera vitis 0. S., that " some of the hollows are often

abandoned by their inmates and invaded by numerous Thrips." (Dipt.

N.A. p. 201.)

There are more insectivorous groups in Insecta than are commonly

supposed. I have caught />?s^_5^/-ci/;7i».s dngulatns Grv. (^Coleoptera)^

which habitually haunts cow-dungs and carrion, with a large Hintcr in

its mouth, and I believe, from sundry other facts, that in Staph ylhiidse..,

which used to be all of them grouped as Rhypophaga or Dirt-eaters,

the tribes tStaphylinini, Psederini, and probably Stenini and Oxytelini,

are all generally insectivorous; while I know from having bred them,

that some and probably all Omaluii are fungivorous, and suspect that

Alpocharini and Tachyporini are also "
dirt-eaters." Again, I have

often wondered that for seven successive years the number of the web-

nests oi Hyphantn'a textor Harris {hepidopterd) remained, from year to

year, an invariable quantity near Rock Island, neither increasing nor

diminishing, though the number of eggs laid by each $ must be repre-

sented by the number of larvte in a nest, which is very large. The larvae

can scarcely be preyed on to any very great extent by the ordinary Dip-

terous and Hymenopterous Parasites nor by birds, for they are effectu-

ally protected the greater part of the time by their impenetrable nests ;

and the Coleopterous genus Calosoma, which is known to prey on social

caterpillars, is exceedingly rare near Rock Island. This autumn the
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mystery was partially solved. I found September 26 in a great many
of their nests numerous Rliophigaster n. sp. (?) (JJeteroptera), both

in the pupa and imago states, along with great quantities of their ex-

uviaj
;

and suspecting them to be there on no friendly errand, I con-

fined four of them in a breeding-jar, where I had a large brood of

young Arctians raised from a mass of eggs and feeding on wild mul-

berry leaves. Within the next few days T had the pleasure of seeing
one of them, on two separate occasions, with its beak porrectand plunged
into the body of an unfortunate Arctian larva, and the sucked carcass

of another one lying by its side. I had previously in August found 6

or 8 Tetyra fimhriata Say in the web-nest of another lepidopterous
larva. Hence I infer that Snttelleridae are generally insectivorous; for

the Rliaphigaster had evidently, from the numbers of their exuviae,

been inhabiting the nests of H. textor for a long time. Some instances

of their insectivorous habits are recorded by Westwood. though he

states al-so that they live upon sap, "introducing their rostrum into

leaves," which I have never seen them do. {Litr. IT. p. 486.)

So much for the " Curl" on Peach-trees. There is another gall-like

excrescence popularly known as the "
Black-knot," and very abundant

on the wild and cultivated Plum and occasionally found on the Cherry,
which has been a similar Crux Entomologorum. T'nlike the "Curl" this

is just as common in the Valley of the Mississippi as it is said to be in

the Eastern States, but I have never watched it through the earlier

stages of its progress, and know it only in the mature and dry specimen.
Dr. Fitch describes it as "

commencing upon the small limbs, and to be

recognized at first by a slight swelling of the bark on the upper side of

the limb, which begins in autumn and remains stationary through the

winter. In the spring this swelling increases, rupturing the cuticle

and thin outer skin of the bark, and continuing to grow and pufi" out,

till in June some inches in length of the limb at the place afiBCted is

three or four times its diameter elsewhere. Both the bark and woody
fibres are changed into a spongy stthstancc, not at all juicy like the

fruit of a tree, of a pale yellow color when growing, but changing to

coal-black when it is mature." {Rep. CurcuUo and Black-Knot^ 1860,

p. 21.) Although Dr. Fitch states that he " has examined these ex-

crescences more closely, perhaps, than has ever been done by any other

person," and that he is
"

prepared to say with the fullest confidence,
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that the microscope shows nothing about them, externally or internally,

indicating that an insect has anything to do with causing them," and

maintains that they
" are not of insect origin, nor a vegetable fungus,

but are properly a disease of the tree, analogous to bhe cancer in the

human body." {ibid. pp. 21 —2,) yet I cannot help believing that the

•' Black-knot," as well as the "
Curl," is the work of (lall-gnats. It is

perhaps presumptuovis in one who has never specially investigated the

subject, to set up his own opinion against that of a distinguished natu-

ralist who has devoted considerable attention to it
;

but there is an old

saying that "
bystanders sometimes see more of the game than the

players themselves," and it may be the case that a general acquaint-

ance with many allied species can sometimes supply the place of the

most laborious special investigations.

My reasons for the belief which I have just avowed are the follow-

ing :
—1st. Just as Curculionidous larva are inquilinous in the Cecido-

myidous galls Q. pilulse Walsh and S. semen n. sp. and others are in-

quilinous in the galls of other Gall-gnats, (see above p. 607. and be-

low under Colropfera), so the common Curculio (ConotracheJns 7irmi-

phar Hbst.) is notoriously inquilinous in the Black-knot. Dr. Fitch,

for example, says, that the larvae of the Curculio are almost always

found in them" {Rep. Cure, and Bl. Knot. p. 21). and Harris says that

they are '-sometimes" found there {Inj. Ins. p. 80.) Again, just as I

have bred 8 distinct inquilinous Lepidoptera from various Cecidorayi-

dous galls on the Willow, so Dr. Harris states that •• the naked cater-

pillars of a minute moth are very common in the Warts of the Plum

tree," {Ibid.) and I have myself found there their pupal exuviae. 2nd.

The general appearance of the Black-knot is very similar to that of the

Cecidomyidous gall, ^S*. batatas n. sp.. and like that gall it is said to

be ••

spongy" inside, when young and immature. On examining, Dec.

4th, 30—to dead and dry specimens, I find that, besides some larger

holes through which the Curculio and other inquilines have probably

made their escape, they are perforated externally by several round holes,

proportionally about I as numerous as in the above Willow-gall when

it is a year old. and only .020 —.025 inch in diameter, which is a trifle

smaller than they are in that gall. Now this size is altogether too small

for the larva of the Curculio —though it certainly suits well enough for

that very rare parasite of the Curculio. Siyalphus eurculionis., which
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has been described by Dr. Fitch
;

and it is likewise altogether too small

for the Lepidopterous pupa, whose exuviae I detected in this situation

T incline to believe that these are the holes through which some Grall-

gnat a trifle smaller than 0. s. bafafas has made its exit. At all events,

there is no insect known to inhabit the Black-knot, except the very
rare S. curcuUonis, to which they can possibly be referred. On cut-

ting into these specimens, their internal structure is found to be the

same as that of S. batatas^ viz. fibres radiating from the axis of the

twig, but the intervening matter is more woody than spongy. There

have been so many inquilines boring them in all directions, as may be

seen from the quantities of "frass" they have left behind them, that

it is difficult to ascertain the structure of the cells. In a few speci-

mens, however, which were mostly in their natural condition, I recoff-

nized cells, which appeared to nie, on comparing the two together, to

resemble very strongly those of Cec. s. hufnfas. and to be arranged
almost exactly in the same manner; and in these cells there was no
' frass" as there always is in the irregular holes inhabited by Curcu-

lionidous. Tenthredinidous or Lepidopterous larvae, o/v/. Dr. Fitch

gives as a reason why the Black-knot cannot be a gall, that •'

always
in galls one or more hard, seed-like bodies are found in the centre, in

which the young of the fly producing them is inclosed." (Rrp. Cure.

(iiuJ Bl. Kt. p. 22.) This is not true of any Cecidomyidous gall known
to me, though it applies very well to Cynipidous galls. Hence this

argument only proves that the Black-knot is not made by a Gall-fly,

but is of no force whatever against the hypothesis of its being made by
a Gall-gnat. \th. Specimens are said by Dr. Fitch to occur sometimes
•'

wholly free from the Curculio larvaj and all other worms." {Ibid p.

22.) Just so in the Cecidomyidous Willow-galls .S'. verruca, S. semen

and S. senlfjma, very many galls, be the cause what it may, are solid

and tenantless; and out of nine specimens of the Cecidomyidous gall

^S*. noduluii, I found two untenanted by any larva and unbored. (See
above p. (300.) bth. I know by experience how difiicult it is to rear

Cecidomyia to the imago from galls severed from the parent tree, un-

less fresh specimens are gathered every few weeks to replace the old

ones in the breeding-jar. (See above p. 574.) It does not appear that

Dr. Fitch took this precaution, and hence, assuming the Black-knot to

be the work of a Gall-gnat, I am not at all surprised at his failing to
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rear Grall-gnats from it. Qth. I have not seen a line anywhere in Dr.

Fitch's writings, from which it could be inferred, that he was aware of

the peculiar character which distinguishes the larva of the Grall-gnats

from all other larvae, viz. the breast-bone. He has described in his

Reports the larvae of three different G-all-gnats. Cec. grossnian'ae Fitch,

C. 2)seu(?ac((ciee Fitch and C. rohiiiise Hald., yet in no one of these

three cases does he breathe a syllable on this very important topic ;
and.

as we have already seen, in the description of the larva of his Ore.

salkis he mistakes the breast-bone for a part of the head. (See above

p. 597.) Hence, even if he had found minute Cecidomyidous larvae

in the Black-knot, he might very possibly have mistaken them for the

similarly apod larvje of the Curculio. which he says that he found in

'' ALMOSTALL OF THEM." Just SO the botauist Schweiuitz. who asserts

that the \ai'\-x of a minute C//nips are found in the Black-knot, (quoted

Harris InJ. Lis. p. 80,) seems to have mistaken Cecidomyidous larvae

for Cynipidous larvae
j

and as we have already seen, (p. 551.) Euro-

pean authors formerly made the same confusion in the case of the in-

sect of the " Rose-willow." 7fh. Grall-gnats, as shown above (p. 552),

occur on an immense number of different and widely distinct genera of

plants, and the other gall-making genera of insects on comparatively

very few genera of plants. Consequently, if the Black-knot is a true

gall, and not a mere disease, we may infer a jjriori that it is far more

likely to be the work of a Gall-gnat than of any other of the gall in-

sects. Sth. Just as, with all the Willow-galls originated by (rail-gnats

or Saw-flies upon twigs or limbs, and also with similar Oak-galls origi-

nated by Grall-flies, and with a hitherto undescribed, oval, Lepidopte-

rous Gall on the twigs of the shrub called Amorpha fruticosa, which

I have long noticed and which is produced by Wnlsliia amorphcUa
Clemens, and finally with the terminal gall of Bf/rsocrypfa vagahumla

Walsh, on the tips of the twigs of several poplars, (see Proc. Eat. Soc.

Phil. II. p. 462.) the twig
—unless it is pretty large or unless as in S.

nodulus n. sp. the insect is very small and only one of them —is always

killed by the presence of the gall ;
so with the Black-knot, as I have

myself observed, the smaller limbs are killed by it and the larger ones

—
say of J or i inch in diameter —are not so killed. On the other hand

the pseudo-gall of the Coleopterous Siperdu inortiata Say, which grows

on one of these same Willows, though the actual damage it does to the
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wood and bark, so far as we can estimate it by the eye, is proportion-

ably ten times as great as with any gall produced by a Cxall-gnat or

Gall-fly or Saw-fly or Grall-moth or Plant-louse, yet never, so far as I

have noticed, kills the limb on which it grows. The reason is obvious.

In a true gall, made for example by a Gall-fly, besides the lesion of the

woody fibre and bark, there is, as I have shown, (P. E. S. P. II. pp.

472—6,) poison infused into the wound, the result of which is gene-

rally death, unless the poisoned limb is very large and vigorous. In a

pseudo-gall there is no such poison infused, and the damage done is

simply what would be done, if we were to take an auger and bore the

same quantity of wood and bark out of the limb. Whence we may
draw this Corollary, that the Black-knot is probably a true Gall

;
and

as from its structure it is manifestly not the work of a Gall-fly or of a.

Plant-louse, or of a Gall-moth —for the Galls of Gall-flies always contain

hard, seed-like kernels and the Galls ot Plant-lice and of Gall-moths,

so far as my experience extends, are hollow —it follows that it must be

the work of a Dipterous fly or else of a Saw-fly. But if it was the work

of a Saw-fly, surely Dr. Fitch must have noticed its larva, so closely

as he examined the gall ;
for the larva? of Saw-flies are pretty large

and may be recognized at a glance. Therefore it follows by the method

of exhaustion that it must be the work of a Dipterous fly; and as there

are but two Gall-making Dipterous families. Tri/prtidse and Cecido-

mijhlx, and the former is poor and the latter exceedingly rich in species, it

is most likely the work of some Cecidomyidous insect. 9^A. As already
stated (p. 578, note), I have found on the wild plum, galls strongly re-

sembling the Cecidomyidous gall >S'. ht-msicoides, and which I have

no doubt whatever are, like that gall, Cecidomyidous; and, unless my
memory deceives me, I have noticed on the leaves of the wild plum in

considerable quantities tubiliform galls strongly resembling the Ceci-

domyid()us hickory-gall Tublcola (). S. Now I believe that it is a gen-
eral law with gall-insects, that where one species of a particular genus
exists on a given genus of plants, many other species of the same genus
or of elo.seIy allied genera coexist with it. (See Proc. Ent. Sor.

Phd. II. 461-2.) But. with the two exceptions just referred to, there

is no Gall-fly or Saw-fly or Plant-louse or other gall-making insect

known at present, so far as I am aware, to form galls on the Plum-

tree. Hence if the Black-knot is the work of insects —which in spite
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of Dr. Fitcli's positive asseveration I cannot help believing-, and whieli

Peck and Harris and others have believed before me, —it must in all

probability, if we assume the truth of the above law, be the work of a

Gall-gnat.

That the Black-knot is not, as has been supposed by many, the work

of the Curculio, has been sufficiently demonstrated by Dr. Fitch from

the fact, that specimens occur without any larvae at all in them. It

might be thought at first sight, that the same fact would bear equally

hard against the hypothesis of its being the work of a Gall-gnat. But

the singular phenomena with regard to several imdoubtedly Ceeido-

myidous galls, which I have ah'eady referred to —no matter to what

cause we choose to attribute them —take the case of the (lall-gnats out

of the general rule. I will endeavor in this coming spring to examine

the recent Black-knots and see whether, as I suspect, they are really

inhabited by the larvae of Gall-gnats, and if so to rear the perfect Gall-

gnat from them.

If, then, as I have little doubt, the Black-knot be really a mere Ce-

cidomyidous gall, we can at once solve a problem which has perplexed

Economic Entomologists for the last half century, viz : how to get rid

of it. All that is required in order to save onr diseased Plum-trees

from a premature death, is simply to cut off and burn the galls before

the Cecidomyia makes its appearance in the imago state. Cutting off

and burning the galls (tfter the Cecidomyia has made its appearance

in the imago state, will be just labor lost; for the eggs are then already

laicT, that will produce the next year's crop of Black-knot.

It will be noticed, that contrary to the hitherto generally accepted

belief, I have not, in the reasonings ju.st now adduced, enumerated

Snout-beetles ( Curculio nidse) as amongst the true Gall-making in-

sects. I doubt very much whether any true Galls are produced by

CurcuHonidse. The holes that these last insects bore are bored,

not by any ovipositor, but by their snouts
;

and to suppose that they

can originate true galls, presupposes that they have the faculty of

voiding from their snouts poisonous matter, similar to the poisonous

matter that I have shown to be deposited along with the egg by the

ovipositor of Cynijjs, {Froc. EiU. Soc. Fhil. II. pp. 472 —6), which is

contrary to analogy. In all probability the various Curculionidae, that

are stated by authors to produce galls, are in reality nothing but inqui-
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lines ill those galls, just as Antlionomus KrufrNnfiis Schonh. is inqui-
linoiis in the Tenthredinidous "-all S. j)omimi^ and in several other

Tenthrediuidous willow-galls, and as the snout-beetles enumerated in

this Paper under Coleoptern are inquiliuous in their respective galls.

INQUILINOTJS CECIDOMYID.E OR GUESTGALL-GNATS.
Genus CECIDOMYIA—Subgenus CECIDOMYIA.

A. The following occurs in prodigious abundance under the scales

of the pine-cone like Gall, *S'. strobifokhs 0. S., but not imbedded in

any cell, and is probably the species found in the larva state by Baron

Osten Sacken in that situation, but not named or described by him,

except as being
'• reddish." T have also bred a few iiuagos of it from

the galls »S'. brassi'coi'h's and *S'. rhoJoidrx, and as I found. May 12th,
four of its pupal integuments in a vase containing the small variety of

the (lall iS'. batatas —which integuments are readily distinguished from

those of C. s. batatas, not only by their much smaller size, but also by
the thoracic bristle and antennal horn being only h as long, and immac-

ulate instead of black or tipped with black —I must also have bred them
from that gall, though the imagos escaped me. As noticed below, the

species is double-brooded, the spring brood coming out from last year's

galls, and the autumnal brood from the galls of the same season, so as

to be in time to oviposit in the same galls for the brood of the follow-

ing spring. The two broods were obtained from two distinct lots of

galls, each gathered only a few weeks before the insect appeared ;
so

that it must not be supposed that they bred artificially in confinement.

Those bred from the aalls ^S'. brassicoides and S rhndoidrs belonged

exclusively to the autumnal brood. Other double-brooded Cecidomi/ia
are stated to exist by Osten Sacken {Dipt. N. A. p. 186.) There can

be no possible mistake about the identity of the larva, pupa and imago,
because on May 3 I bred % 9 imago from cocoons which I had previ-

ously extracted from between the scales of the gall ;S'. strobiloides and

isolated in a vial, and the other Guest Gall-gnats Obtained from this

gall occurred exclusively in the autumn. The very general coexistence

of these pupal cocoons with the eggs of an OrchcUmvm (see Proc. Ent.

Soc. Phil. III. p. 232) under the scales of the gall *S'. strobiloides^ both

of them in very large numbers, was at first very puzzling; and I origi-

Qally guessed that the Orthopterous eggs were the pupae of some inqui-
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linous Gall-gnat analogous to those of the Hessian Fly, and that what

were the real cocoons of inquilinous Gall-gnats were the cocoons of

minute Ichneumons that had been preying on the larvoe of the supposed

(luest Gall-gnats I

The existence of this species, in the peculiar situation where it is

found, solves an interesting question mooted by Winnertz, viz : whether

inquilinous Gall-gnats "take the same food with their hosts or live on

their excrements." {Dipt. JSf. A. p. 184.) In this case the host lives on the

sap of the globular stem, from which all the leaves of the pine-cone like

gall proceed, and the guest or inquiline must live on the sap, which he

manaues to extract from the scales or leaves of the pine-cone. Fre-

quently there is a thickness of .30 —.40 inch of solid leaves between

the host and the guest, so that it is quite impossible here that the latter

can live on the excrements of the former, or interfere with him in any

way, except perhaps by slightly diminishing his supply of sap.

Larva. —Dec. Srd the larva is orange-colored, a little mottled with sanguine-

ous, and sometimes with a broad, dorsal, dark-sanguineous or fuscous vitta ab-

breviated before and behind. The two tubercles of the anal joint are a little

larger and more prominent than usual. The breast-bone is clove-shaped, fus-

cous, not very distinct, and the stem of the clove is about i as wide as the entire

breast-bone is long. Length .03 —.04 inch, and breadtli rather less than 4 that.

Six specimens from cocoons under tlie scales of the gall S. strobitoides. Speci-

mens taken out of the cocoon and examined Feb. 20, at which time none had

yet gone to pui>a, were orange-color, and on April 29 the breast-bone was darker

and very distinct. The cocoon is oval, white, much stouter and denser than in

any of the preceding species, so that the included larva can only be seen by

holding it up to the light, and has a good deal of the white pubescence of the

leaves of the gall adhering to it. Length of cocoon .07 —.11 inch, breadth .03 —
.04 inch; 41 specimens which were all obtained from two galls Dec. 3, by which

time, and probably long before that, all the larvse had made their cocoons.

Three of these cocoons each contained a yellowish larva, uninclosed in a sepa-

rate cocoon, and apparently that of a Proctotrupide, one of which was found in

the imago state April 29 with its head protrviding from one of these cocoons,

and another on the same day at large under the scales of the gall.

Pupa. —The first jjupa was noticed April 21. but the larva was noticed as late

as April 29, and from the first appearance of the imago, some of the insects

must have existed in the pupa state at least as early as the first week in April.

The abdomen was sanguineous ; the rest of the body, including antennse, legs

and wing-cases, fuscous. The horns at the base of the antennse were rectangu-

larly conical, terminating in a very minute, acute thorn, and divergent in an

angle of about ISO'-'. The thoracic bristle was slender and \ as long as the dia-

meter of the thorax: (in the dried specimen it is terminally fuscous and basally
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pale:) and tliere was no perceptible bristle behind the antennse. Another, ex-

amined May 3, which liad worked its way entirely out of its cocoon in the vial

wliere it was isolated, differed in no respect, except that the notnni of the thorax

was dull sanguineous with two brown vittse and the seutel sanguineous, and

the dorsum of the abdonaen was tinged with brown Length (2 dried specimens)
.07 inch. The pu]ial integument (7 specimens) is white, with the antennpe and

the anterior extremity of the body scarcely or not at a'l tinged with dusky.

Imago. Cecidomyia albovittata n. sp. % 9 (Recent.) —Generally pale umber-

brown, sometimes umber-brown or brown-black, beneath paler. Head with its

posterior surface uniformly without any white line next the eye. Antennae %
fuscous, fully f as long as the dried body, 14—15-jointed (2-|-12 to 2-f-l.^), ta-

pering towards the tip, the joints of the flagellum spherical, with the pedicels
often whitish or translucent and equal in length to the spherical part of the

joint, tlie verticils to the full as long as the two complete joints from which they
arise, and the last joint sometimes sessile, sometimes almost confluent with the

penultimate, and sometimes represented by a slender, cylindrical ])rolongation

of the penultimate. Antennae 9 fuscous, about A as long as the dried body exclu-

sive of the oviduct, a little tapered towards the tip. the joints sessile, almost

cylindrical at base, perfectly so at tip, so as to lie very difficult to count, but

probably nearly as numerous as in
'J, ,

the verticils almost reduced to an irregu-

lar pilosity scarcely i as long as % verticils. Thorax with a row of whitish

hairs in each longitudinal stria, giving the appearance of two whitish vittse.

and with irregular, lateral, whitish hairs, the 3 interstices glabrous. Origin of

the wings and a large spot beneath them orange-color or sanguineous, in the

dried specimen dull rufous. Halteres pale, the club more or less infuseated.

Abdomen % generally clay- or honey-yellow, sometimes yellowish-fulvous, very

rarely rufo-sanguineous, the dorsum with short, umber-brown hairs, which occa-

sionally, when the abdomen is much plumjjed out, become so sparse as to not

at all hide the color of the integument, but are almo=t always located in such a

manner and so densely, as to entirely conceal tlie color of the whole of each

joint, or sometimes to conceal only the medial \ of each jomt, and sometimes to

conceal all but the sutures. In three specimens where the abdomen, although
recent, is much less plump than is usual, and has collapsed so as to leave a deep,

dorsal longitudinal stria, the brown hairs are colle.ited in that stria so as to as-

sume the appearance of a narrow, linear, dorsal vitta. Venter with more or

less dense, whitish hairs. ^46tZowie« 9 generally bright sanguineous, sometimes

sanguineous, rarely rufo-sanguineous. the dorsum with umber-brown hairs va-

rying in their arrangement and denseness precisely as in '^ , except that in two

9 9 ^^^^ six basal joints, and in two others the three basal joints of the abdo-

men had their posterior h covered by the brown hairs and the anterior J gla-

brous and sanguineous. A 9 < ten minutes after emerging from the pupa, had
the dorsum of each joint, except the sutures, concealed by the brown hairs. A

single mature 9 ^^<^ the anterior s of the abdomen creamy yellow, with the

brown hairs of the dorsum collected in an acute, longitudinal, dorsal stria, so

as to simulate a linear, dorsal, browu vitta, as in the 3
'J, 'J,

above referred to.

while the posterior i, including the oviduct, was sanguineous and normal with-
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out any stria or vitta. Another 9 showed the same stria rather less deep and

acute, but without the normal sanguineous color being changed. Venter with

short, white or silvery white, more or less dense, appressed hairs. Oviduct +—
IJt as long as the rest of the abdomen, almost always yellowish, but in 2 9 9 >

besides the one already i-eferred to, it was sanguineous, joints 1—7 of the abdo-

men being covered by brown hair except the sutures which were sanguineous,

and only the Sth or last being glabrous and entirely sanguineous, ie^.s (dried)

pale, with their tarsal tips and the whole of their superior surface, except more

or less of the basal part of the femur, usually coal-black, but varying all the

wav to the entire leg being pale and almost immaculate. Wings tinged with

dusky, from fine appressed, dusky pubescence. The costal vein very stout and

black, except in a few specimens where it is less so. The 1st longitudinal vein

generally indistinct and more or less confluent with the costal, occasionally

pretty distinct and plain. The cross-vein between the 1st and 2nd longitudinal

vein obsolete. The 2nd longitudinal vein perfectly straight at tijj, and reaching

the margin of the wing much before the tip, at a point i of the way from the

point where it attains it in Cecidomyla {Dipt. N. A. fig. 1. p. 174) to the point

where it attains it in Spaniocera (ibid fig. 6. p. 175), whereas in all the preceding

species it reaches it as in Cecidomyia {ibid fig. 1. p. 174.) Anterior branch of the

3rd longitudinal vein very distinct at its origin, and curved nearly as in C.
s^

batatas, but still more apparently a prolongation of the main vein, and with the

tip, as in that species, scarcely recurved. Length % 9 (dried) .04^.07 inch.

Length wing % 9 .OC—.09 inch.

Described entirely from 1 !» % . 24 9 of the first or spring brood
;

but

9 % and 9 of the second or autmunul brood offered no remarkable va-

riation. The first brood came out April i(» —
3Iay 14, and in prodigi-

ous numbers for several subseijuent weeks; the second brood came out

July 31 —September 11. This species, like C. -s. bafafm, preserves its

colors very tolerably in the dried specimen, even as regards the abdo-

men. From the description of the 9 abdomen given above, it is mani-

fest that its sanguineous color is due to the included eggs, even the

oviduct, which is almost always yellowish, being occasionally sanguine-

ous. The two white vittte on the thorax, from which the species takes

its name, occur also in the Gall-gnat C. .v. batatas and in the Guest

Gall-gnat C. orhitalis. Very much like a minute specimen of C. s.

batatas, but may be distinguished by its smaller size, by the S antennas

having at least 8 joints fewer, by their pedicels being twice as long, and

by the 2nd longitudinal vein reaching the margin of the wing further

from the tip. The best distinctive character, however, is found in the

pupa, which, as it ordinarily has no dense, spongy substance to work

its way out through, has short antennal horns, not thickened at tip as
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we know that they must be in C s. hatatas (pupa), from their tips in the

pupal intetrument of that species being quite black, instead of whitish

hyaline as they are in (7. albovittata (pupa).

B. Or THE FOLLOWINGspecies 1 S 3 9 were bred from the Cecido-

myidous Gall S. batatas and 2 % from the Tenthredinidous Gall S.

ovubim. As there is one variety of S. batatas that is undistinguisha-

ble externally from S. ovidum, which grows on the same willow, it is

proper to add here that 1 S 1 9 were bred from a variety of *S'. batatas,

very distinct from S. ovulum, which had been placed in a separate vase

from the other varieties, and that of the two S % bred from *S'. ovulum,

I recognized the gall from which one S had made its exit by its being
the only bored gall in the vase, and on cutting into it found it to be a

true *S' ovulum and not a S. batatas. I have also a 9 bred from »S'.

strobiloidts which can only be referi'ed to this species, though I did not

take a description of it while recent, and a % bred from tS. brassicoides

in 1862, of which the same may be said. Thus we find the same spe-

cies inquilinous in certainly 2, and most probably 4 distinct galls, 3 of

them made by Gall-gnats and 1 by a Saw-fly.

Larva unknown.

Pupa (from the pupal integument.)
—The antennal horns are obsolete, and the

thoracic bristle is about \ as long as the thorax is wide. The color of the inte-

gument is white, the anterior parts scarcely or not at all tinged with dusky. —
Two specimens.

Imago. C. orbitalis n. sp. % 9 (Recent.)
—Dull uraber-brown, paler beneath.

Head with conspicuous white hair above the mouth, and with its posterior sur-

face blackish except a conspicuous, linear, white orbit behind each eye, not in-

terrupted between the eyes, which is apparently produced by very minute
white hairs. (In the dried specimen this becomes indistinct, but rarely obso-

lete.) Antenuffi %g—3 as long as the dried body, 18—19-jointed (-'+16 to 2-|-17),

scarcely tapered towards the tip, the flagellar joints globular, the pedicels i as

long as the joints and whitish or hj'aline. the verticils full as long as the two

complete joints from which they arise, the last joint in the % with 18-jointed
antennae sessile and apparently almost connate with the penultimate, in the

other % pedicelled as usual. Antennse 9 nearly half as long as the dried body
exclusive of the oviduct, slightly tapered, the joints sessile, almost cylindrical,

especially towards the tip, and difficult to count, the verticils reduced to an ir-

regular pilosity half as long as the % verticils. Thorax with a row of white
hairs in each longitudinal suture, simulating a double white vitta. Origin of

wings and a large spot beneath them fulvous or sanguineous. Scutel blackish,
a little polished. Halteres whitish, the knob sometimes dusky, and in the spe-
cimen from S. brassicoides (dried) deep black. Abdomen % dull luteous or dull
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rufous, dorsally covered with brown hairs, laterally and ventrally with short

white hairs, the ventral hairs apjDressed : sometimes the brown hairs cover the

entire dorsal surface, sometimes there are only 2 or 3 of the basal joints dorsally

covered with brown hairs on their medial i, sometimes the basal joint is en-

tirely covered with brown hairs and the 2 or 3 next only medially covered,

each succeedinc; joint for a shorter space, so as to show a wider luteous or rufous

band on each succeeding joint. Abdomen 9 with the dorsum sanguineous, rarely

dark umber brown: sometimes with the entire dorsal surface covered by short,

brown hairs, except the hind edge of each joint, which is covered with cinere-

ous hairs, and the sutures, which are glabrous and dark umber brown: some-

times covered dorsally with brown hairs, except the sutures, which are glabrous,

so as to exhibit each a narrow sanguineous band
;

sometimes with joints 1—7 only

slightly covered between the sutural sanguineous band.? by brown hairs, and the

8th or last joint, i. e. the last joint of the oviduct, glabrous and fulvous. Venter

always sanguineous with short, appressed, whitish pubescence, longer, whiter

and denser towards the dorsum. Oviduct J—i as long as the other part of the

abdomen, with the last joint very long and always fulvous or yellowish. Legs

(dried) pale, superiorly black or pale fuscous, except the basal V of the femora

and sometimes of the tibise, and with the terminal i or | of the tarsi entirely

black; rarely almost immaculate except the tarsi. Wings tinged with dusky,

from minute, appressed dusky pubecsence ; the cross-vein between the 1st and

2nd longitudinal veins obsolete; the 2nd longitudinal vein attaining the mar-

gin only a little before the tip of the wing (as in Dipt. N. A. fig. 1. p. 174), and

not recurved at tip. The anterior branch of the 3rd longitudinal vein very dis-

tinct at its origin and arising from the main vein nearly as in C. s. batatas, with

its tip slightly recurved, so that the whole branch nearly follows the curve de-

scribed by one edge of a lanceolate leaf 5 times as long as wide. Length %

.09— .10 inch, 9 (including oviduct) .10— .15 inch. Length wing % J .13— .14

inch.

Described from 3 S 3 9 all recent, besides 1 % and 1 9 both dried

as before stated. Much smaller than C. s. hrasxicoidea and its allies,

and distinguishable from them all by the anterior branch of the 3rd

longitudinal vein being remarkably distinct at its origin and much

straighter and less recurved at tip, and from C. .s. hatatns and all other

Cecldomyia known to me, when recent, by the remarkable white orbits

of its eyes. In all the dried specimens but one, these white orbits are

tolerably distinct but not obvious, and they are so also in the specimens

from *S'. brassicoides and *S'. strohUoUhs. The antennal horns of the

pupal integument being obsolete, and not distinct, long, and tipped with

black, also separates this species effectually from C. s. batatas.

C. The following bores cylindrical holes, like a Tomicus, in the

solid wood of the largest of the willow-stems from which grow the

bunches of the gall S. brassicoides, generally pretty close to the points
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from which the separate galls of the bunch spring, and generally where

a good-sized willow-stem has been arrested in its growth by the galls

and forms an elongate-oval swelling, from which arise the galls, and

intermixed with them a few slender, half-starved twigs. The interior

surface of these holes or burrows is always much blackened and disco-

lored, and they open outwards through the bark, which gave me the first

hint of the presence of an insect in so unlikely a locality. But even in

so retired a situation as this, ensconced as he is in his burrow and sur-

rounded on all sides by the dense, cabbage-like galls of his Hosts, the

avenging Nemesis pursues the unfortunate Guest
;

for he is preyed

upon to a very great extent by a parasitic Chalcidide belonging to Eu-

)\i/tomi(h's<. which I bred to the imago state from pupse found in the

burrows of the Guest Gall-gnat himself. Thus, even in Insect Life,

sooner or later punishment overtakes those, who live, not on the fruits

of their own exertions, but by the unrequited toil of their neighbors.

Larva unknown.

Pupa.
—Several specimens examined July 16 had the abdomen yellowish or red-

dish, and the rest of the body, including the antennae, legs and wing-cases, black-

ish. The antennal horns were very long, being l-6th —l-7th as long as the body
and projecting almost horizontally forwards so as to touch one another through-
out, the basal i of each forming a cone with its sides in an angle of about 40°.

the terminal V suddenly contracted into a slender, cylindrical thorn, scarcely

tapered and scarcely acute at tip. Length (living) .09 —.12 inch. The pupal

integument (1 specimen) has the thorn at the tip of the antennal horn black,

showing that that part in the living pupa is thickened for the purpose of ena-

bling it to work its way out through the wood in which it resides. The conical

part of the antennal horn, and in a less degree the anterior end ot the body, are

slightly obfuscated, the rest of the integument, including the antennae, legs and

wing-cases, being as usual whitish-subhyaline.

The antennal horns are much longer in this pupa than in any other

known to me, whence the specific name.

Imago. C. cornuta n. sp. 'J, (dried.)
—Dull rufous when immature, brown-black

when mature, paler beneath. Head with the antennae pale brown, 3-5ths as long
as the bodv, 10 —

17-jointed (2-|-14 to 2+15), the same individual in one instance

having 16 joints to one antenna and 17 to the other, the flagellar joints globular,

the i^edicels 4 as long as the joints, the verticils as long as 2i of the complete

joints from which they spring, the last joint whether in the 16- or 17-jointe(l

antenna sessile and closely united with the penultimate. Thorax with erect

blackish hairs. Scutel and metathorax always dull rufous. Origin of wings
and a large spot beneath them dull rufous. Halteres pale, the club blackish

even in the immature specimen. Abdomen blackish, with rather long, erect
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blackish hairs on its dorsum. Venter with dark graypubescence. and in the imma-
ture specimen tinged with rufous. Legs pale, very slightly tinged with fuscous

above and on the tarsal tips. Wings with rather fine, sparse, gray pubescence,
but with the normal fringe behind; fringe as long as usual. Costal vein full as

slender as the 2nd longitudinal; 1st longitudinal very distinct ; cross-vein be-

tween 1st and 2nd longitudinal entirely absent ; 2nd longitudinal not sinuate

or incurved near its base and reaching the margin a trifle nearer the tip of the

wing than in Fig. 1. Dipt. N. A. p. 174, scarcely recurved at tip, and elsewhere

almost perfectly straight, or if anything curved forwards rather than recurved.

Anterior branch of the .Srd longitudinal vein slender and in one wing obsolete

on its basal i, in the other wing of the same % it unites normally with the main

vein, and nearly describes the curve formed by one edge of a lanceolate leaf fi

times as long as wide. Length % .OS inch; wing % .09 inch.

Described from two S
,

which came out July 15 and shortly after-

wards, one of them immature and with the wings badly shrivelled, the

other mature; 9 unknown. Very rare near Rock Island, Illinois-

There can be no doubt of the identity of the pupa and imago, as both

% % were bred from pupae dug out of the cylindrical burrows in which

they reside.

Genus CECIDOMYIA.—Subgenus DIPLOSIS.

Like the subgenus Ctcidomyia, this subgenus seems to consist partly

of gall-makers and partly of inquilines. To the true gall-makers belong

apparently D. cart/se 0. S., D. rohimse Hald. and possibly Cec. (diplo-

sis
't) psfjulacacise. Fitch. I describe below four species which are, be-

yond all doubt, inquilinous in their habits, and it will shortly be shown

that the European D. tibialis Wz. must be so likewise.

D. Diplosis atrocularis n. sp. 'J, 9 (Recent.) —-Whitish, tinged more or less with

gamboge-yellow; beneath almost white. iTeac? with the ej^es coal-black and

very conspicuous both in the recent ami the dried specimen, whence the speci-

fic name. Antennae % very slender, half as long again as the dried body, 23—
24-jointed (2-|-21 to 2-|-22), the joints globular and slightly obfuscated, in the

mature specimen towards the tip of the antenna scarcely or but very slightly

large and small alternately, in the less mature specimens more obviously so,

difficult to count from 2 or 3 of the terminal ones being sometimes more or less

sessile and simulating an elongated club; the pedicels hyaline and as long as

the globular part of the joint: the verticils scarcely as long as two of the

complete joints from which they si:)ring, usually, except in immature % %,
directed forwards at an angle of 45° with the axis of the antenna, instead of

being nearly at right angles with it. Antennae 9 slightly tinged with dusky,

much more robust than in %, . J —I as long as the dried body, 14-jointed (2-|-l2).

the last joint slenderly cylindrical, acute at tip, sessile, evidently connate with

the penultimate, and in the dried specimens sometimes obsolete, so that the an-

tenna is properly 13-jointed. not 14-joiutod: the other joints of the flagellum
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cylindrical-oval, \ longer than wide, and all of them as well as the terminal

one slightly obfuscated; pedicels hyaline and about J as long as the joints: ver-

ticils springing densely and evenly from every part of the oval joint, directed

as usual, and about J as long as the complete joint from which they spring.
Abdomeyi 9 with the oviduct scarcely ever exserted, and when exserted only i

as long as the rest of the abdomen. Legs with more or less of the tarsal tips,

and sometimes the superior surface of the tibiw. slightly dusky. Wings heavily

fringed behind, liglitly on the costa, covered with minute, appressed hairs, and

slightly tinged as well as their veins with gamboge-yellow throughout, or some-

times towards the tip in certain lights with dusky ; costal vein moderately ro-

bust ; 1st longitudinal often not confluent with the costal till it reaches half

way to the tip of the wing; cross-vein distinct, placed l-5th of the way to the

tip of the wing. Anterior branch of the .3rd longitudinal springing from that

vein at an angle of 135° for a minute space, then curving suddenly and proceed-

ing straight towards the margin of the wing until close to the tip when it is

slightly recurved, the whole branch thus describing one half of the outline of

the link of a log-chain 6 or 7 times as long as wide and longitudinally bisected.

In other respects the neuration agrees precisely with fig. 2, Dipt. N. A. p. 174. —
Length (dried) % .06— .07 inch, J .05— .07 inch. Wing % .07— .09 inch, 9 .07—
.10 inch.

Described from 4 ^S 10 9 ,
bred from the gall aS'. strobiloidpn of the

same summer's growth, August 31 —September 13. I know nothing

positively of its Natural History, the larva and pupa being both of them

undiscovered by me
;

but as there was nothing in the vase, where I

bred them, but the galls and a few inches of the twig attached to each

gall without any leaves remaining on it, the larva must have lived either

in one or the other, most probably under the scales of the gall like Cec.

(ilboviftafa n. sp., of which numerous specimens came out in company
with it. Thinking it just possible that the pale color in this insect

might be partly due to immaturity, I confined one of them in a glass

vessel for 24 hours, exposed to the light, and it did not become one

particle darker. A European Diplosis, D. tibialis Wz., was " reared

from the same gall as Cec. sallcina Schr.," according to Osten Sacken,

( Dipt. N. A. p. 179.) Hence we may conclude that, as my Diplosin

was an iuijuiline in a Willow-gall made by a true CWldomj/la, the Eu-

ropean Dlplosls was so likewise, both galls, as I infer from the name

sallcina, growing on the willow. D. atrorularls 9 comes very near to

Gee. grossnlarlse, Fitch, but in that species the pedicels of the antennae

are only
''

J as long as the joints," instead of f . the oval joints of the

antennae are "more than twice as long as broad" instead of I5 times as

long, and the wings are "faintly tinged with dusky" instead of with
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yellow. The number of antennal joints, too, in grossularifx is said to

be only 12, instead of 13 or 14; but that may very probably have arisen

from the scapus being counted as only one joint instead of two. (See

above, p. 557.) Loew, for what reason he does not state, perhaps be-

cause the verticils are not mentioned in the description, thinks that

Fitch's species
''

ought, as it seems, to be referred to the subgenus ^.s-

^Aonrfy^i'a," which has no verticils at all S 9 • (-£^?p^.-A^.^4.pp.7andl76.)

But Fitch refers his species to Cecidomi/ia, which he would scarcely have

done if it had been totally without verticils, unless he had at the same

time stated the fact of there being no verticils. I suspect it is a Dlplo-

six, and that the $ only was known to the describer, who says not a

word about the sexes in his description.

The subgenus Diplosls is circumscribed as having
"

26-jointed % an-

tennae with sometimes one additional rudimental joint;" (^Dipt. JV. A.

p. 176;) but from cai'efully examining the dried specimens, I am pretty

well satisfied that in atrocularis, as well as in scptcm-maculata n. sp..

the antennae S are only 2o—25-jointed. Since in the subgenus Cerldo-

myia the number of antennal joints % is confessedly very inconstant, not

only diflFering in different species, but varying even in the same species,

and actually in the right and left antenna of the same individual, it

seems but agreeable to what I have called the Law of P^quable Varia-

bility, that it should be somewhat similarly inconstant in the S of the

allied subgenus Dlplosis. The same observations apply in a less de-

gree to the 9 antenna, which, as stated in the description, is in atrocu-

laris properly speaking 13-jointed, though it is limited subgenerically

as being
••

14-jointed with sometimes one additional rudimental joint."

The number of joints being so very much smaller in 9 than in % Dl-

plosis, we cannot expect to find the range of variation so extensive in

the 9 as in the % . (See above pp. 556-7.)
" The number of the joints

of the antennae," says Loew,
"

is of higher value among the Gall-

gnats, for the distinction of species, than for that of genera, since almost

every genus comprises species with different numbers of joints of the

nntennse." {Dipt. N. A. p. 179.) We see the same thing in Ct/ni-

pidse. {P. E. S. P. II. pp. 460-1.)

E. D. ATRICORNIS n. sp. (Dried.) % Differs from % of atrocularU

only as follows :
—l.s^ The antennae are twice as long, instead of half

as long again as the dried body, conspicuously stouter, about 24-jointed.
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the last joint sessile and closely united with the penultimate, the glo-

bular part of the flagellar joints, and also the verticils, coal-black in-

stead of being merely tinged with dusky, and towards the tip of the

antennae the former are alternately small and large, but in a somewhat

irregular manner, the larger ones full i longer and wider, the smaller

ones scarcely shorter and narrower than in atrocularis. That it may
not be supposed that the difference in color of the globular joints is

caused by the degree of maturity, the most mature insect as usual be-

ing the darkest colored, it is proper to say here, that one of my S atro-

cularis, which species has the paler antenna;, is decidedly more mature

than my atricornis which has much the darker antennae. 2mJ. The

legs have the femora superiorly black, otherwise as in atrocxdari».

Srd. As in the following species, there is no cross-vein whatever be-

tween the 1st and 2nd longitudinal veins, even when the wing is held

up to the light under the strongest lens. —
Length % .1)5 inch. Wing

Z .07 inch. One %
,

reared from ^S'. strobiloide.s galls in the first week

of September, along with the preceding and following; 9 unknown.

It might be supposed to be the % of the following, but for the total

absence of the 3 spots on the wings, and other differences pointed out

under that species.

F. D. ANNULIPES n. sp. (Dried.) 9 Differs from the 9 of atro-

cidarls only as follows :
—Is^ The antenna; 9 are nearly as long as the

dried body, 12-jointed (2-j-lO) both in the recent and in the dried

specimen, instead of 13-jointed, the flagellar joints globular towards

the tip, only slightly oval towards the base, the last joint nearly twice

as long as broad and tapered to an acute point; the verticils 1—1]

times as long as the complete joint from which they spring, instead of

being only f as long. 2nd. The legs do not have the femora black above

as in atricornis, though as in some atrocularis the tibiae are occasion-

ally a little obfuscated above; but they difi'er remarkably from both

species in the terminal j or 1 of the 2nd or elongated tarsal joint, and

the whole of the 4th and 5th tarsal joints being black, the intervening
8rd joint being whitish and thus displaying a conspicuous white anuu-

lus, whence the specific name. Sr^Z. There are 3 obscurely bounded,

pale-dusky spots on the wing, caused by a greater density of the pubes-
cence which is dusky, viz. one subquadrate spot placed f of the way to

the tip of the wing and extending from the 2nd longitudinal to the



g30 [December

costal, which is accompanied by a thickening of that portion of the

costal which bounds it; another spot smaller, more indistinct, and

sometimes subobsolete, on the tip of the anterior branch of the 3rd lon-

gitudinal ;
and a third spot of a triangular shape, about the same size

as the first but the most conspicuous of the three, which occupies the

angle where the costal meets the tip of the 2nd longitudinal, and is

accompanied by a decided thickening and blackening of that portion of

the two veins which bounds it. Ath. As in afn'cornis there is no cross-

vein between the 1st and 2nd longitudinal.
—Length 9 .05 —.06 inch.

Win--- 9 .07 inch. Three 9 ,
bred from the gall S. strobiloulcs in the

first week of September, along with the two preceding species and great

numbers of G. alhovittata n. sp.; % unknown.

G. D. septem-maculata n. sp. -^ 9. (Recent.) Dull rufous when immature,

blackish when mature, beneath paler. Head with the antennre % i longer than

the dried body, 2.3—24 jointed (2-|-21 to 2+22), the flagellar joints globular and

coal-black, the last joint oval and i longer than wide, the pedicels whitish-

hyaline and about as long as the globular part of the joint, the verticils black,

very dense, rather oblique and fully as long as two of the complete joints from

which they spring. Antenuse 9 about i as long as the dried body, 13-jointed

(2+11), in one recent specimen 12-jointed (2+10), the flagellar joints dusky,

twice as wide as in % , short-oval, \—h longer than wide, the pedicels whitish-

hyaline and 5 as long as the oval part of the joint, the verticils fully equal in

length to the one complete joint from which they spring. Thorax with a row

of brownish-yellow hairs in each longitudinal suture of the notum, some irregu-

lar lateral ones and the scutel covered with others. Halteres pale. Abdomen %

(dried) yellowish-brown. Abdomen 9 sanguineous (both recent and dried), in

two dried 9 yellowish brown. Oviduct almost always retracted, when exserted

only as long as one abdominal joint. Legs (dried) pale dull luteous, their tarsal

tips and often their whole superior surface, except the base of the femora,

tinged more or less with dusky, and the entire length of the hind leg % 9 bipec-

tinated with very fine, sparse, ciliations as long as the hind fringe of the wings.

Wings deeply tinged with dusky, from minute, appressed, dusky hairs, fringed

all round, the costal fringe about i as dense and nearly as long as the other

part, with 7 obscurely-bounded, whitish-hyaline spots, which are caused by the

greater sparseness of the dusky hairs and are situated as follows :—A transverse

row of 3 subquadrangular spots placed about i of the way to the tip of the

wing, forming a fascia across the entire wing, cut in three only by the 2nd and

3rd longitudinal veins, which are dusky here as elsewhere; another subquad-

rate one about 3-5ths of the way to the tip of the wing, extending all the way

from the 2nd longitudinal tothecosta; another occupying almost the entire

space between the forks of the 3rd longitudinal: another which is occasionally

subobsolete, in the angle formed by the union of the 2nd longitudinal with the

costal; and a subterminal one, very variable and irregular in its shape and
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size, but always narrowly connected with the margin a little before the tip of

the anterior branch of the 3rd longitudinal. Neuration normal, save that the

cross-vein between the 1st and 2nd longitudinals is entirely absent. Anterior

branch of the .Srd longitudinal slender, but distinct throughout, and nearly de-

scribing a circular arc of 45°. with the convexity towards the costa. Length

(dried) % .05 inch: ? .05— .06 inch. Wing % .06 inch; 9 .06— .07 inch.

Oue S . five 9 - bred from the gall S. bras><icoirles Aug. 24—28. Of

their Natural History I kiiow nothing. This .species may not impro-

bably be identical with Say's Cec. ornata, so far as we can judge from

his very brief and imperfect description, though it seems that Osten

Sacken and Wiedeman still refer that species to Cecidom;i/ia, perhaps
from not having identified it with any specimens in their possession.

Say's species occurred Sept. 13th in Philadelphia, so that the time of

capture agrees very well. In any case his description is utterly insuf-

ficient to identify any insect in th.s very difficult family, and ought
therefore to be disregarded. The hairiness of the hind legs in 1-macn-

lata is remarkable and unusual; but. judging from the name. 6Vc.

liirtlpes 0. S. must also have some of its legs hairy, though nothing is

said on the subject in the description. In the following species all 6

femora are hairy.

H. D. decem-maculata n. sp. (Recent.) % 9- Pale luteous with sparse whit-

ish-gray hairs. Head with the eyes coal-black. Antennfe (dried) % full 1^

times as long as the dried body, 22—25-jointed (2-f-20 to 2-\-'i:\), 22-jointed in

one recent %, the last joint in one of the 25-jointed antennae tapered suddenly
to an acute point; the scapus more elongate than usual: the flagellar joints

fuscous, globular, sometimes towards the tip alternately small and large in an

irregular manner and with here and there a sessile i. e. double joint : the pedicels

whitish-hyaline and about as long as the joints : the verticils dusky, a little

oblique and scarcely as long as the two complete joints from which they spring.

Antennae (dried) 9 nearly as long as the dried body, 12—13-jointed (2-|-10 to

2-f-ll), in a recent 9 counted as 13-jointed ; the scapus more elongate than usual :

the flagellar joints fuscous, oval, and J longer than wide: the pedicels whitish-

hyaline and about J as long as the joints: the verticils fuscous and fully as

long as the complete joint from which they sj^ring. Thorax (recen') with a spot
above the origin of each wing, and the tip of the scutel, pale fuscous: in one

dried 9 these spots do not appear. Halteres pale, generally with the club a little

obfuscated. Abdomen (recent) with a terminal dorsal spot on joints 1—5, and a

large, lateral, medial spot, which is scarcely interrupted at the sutures, on

joints 1—6, all pale fuscous: in one dried 9 the lateral spots are obsolete, in

the others % 9 they are all as well as the dorsal spots distinct. Oviduct not

exserted. Legs (recent and dried) whitish, with a pale-fuscous spot on the ex-

terior surface of the co.xse
; femora, except towards tlieir bases, fuscous above

and laterally, the fuscous color almost meeting below; tibiae pale fuscous iit
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tip and almost always at base, rarely with their whole superior surface pale
fuscous: the whole of tarsal joints 1 and 5, and the base of 2, and the tips of 2—
4, all pale fuscous. Each femur 'S 9 is ciliated beneath with gray ciliations.

as long as but much more sparse than the hind fringe of the wings. Wings as

well as their veins, except the posterior branch of the 3rd longitudinal which

is whitish, pale fuscous from minute, ajjpressed hairs, except on the following

spots, where they are whitish-hyaline from the hairs becoming sparse, the pale

spots dominating the dark ground-color.
—Between the 1st and 2nd longitudi-

nals, halfway to the tip of the wing, a large spot, twice as long as wide and ex-

tending from one vein to the other, and 2 subsemicircular spots with their diam-

eter resting on the costal and their circumference generally not quite reaching
the 2nd longitudinal, the first spot j of the way to the tip of wing and the last

close to the tip. Between the 2nd and 3rd longitudinals a triangular basal spot

extending to both veins and reaching to the point where the wing suddenly be-

comes wider: a large rhomboidal spot conterminous with the 1st or large costal

spot and only divided from it by the 2nd longitudinal which here as elsewhere

is pale fuscous ; a small, round, isolated spot i of the way to the tip of the

wing: and a large subtriangular spot commencing just beyond the small spot,

and extending to each vein laterally and to the terminal margin, except that it

abuts on the middle of its terminal boundary on a pale-fuscous, terminal spot.

Behind the, 3rd longitudinal 2 suhquadrangular spots
—the first elongate and

subbasal, the second abbreviated and straddling the posterior branch of the

3rd longitudinal, and both of them extending from vein to margin with but a

narrow fuscous space on the basal and terminal side of each —and a triangular

spot occupying the terminal i of the space between the forks of the 3rd longi-

tudinal; making in all 10 spots, arranged in 3 rows. 3 and 4 and 3 in a row.

Ciliations extending all round the wing, as long but only about \ as dense on

the costa as behind. No cross-vein between the 1st and 2nd longitudinals. Ante-

rior branch of the 3rd longitudinal very distinct, and so nearly straight that

it describes a circular arc of about 25°. Neuration otherwise normal. —Length

(dried) % .05— .06 inch, J .06— .07 inch. Length wing % .07 inch, 9 .07— .10

inch.

Two S
,

three 9 ,
bred from the gall ^. strobiloiies Aug. 28—Sept. 1.

The oruamentation of the legs agrees almost exactly with that of D.

inaccux Lw., though from some cause or other, perhaps because the

le<>s were all mutilated, Loew omits all meution of the coloration of the

oth tarsal joint of that species; but the structure and coloration of the

antennae and the spottings of the wings are quite different in the two.

This is a most elegant species, and the spots of the wings are well de-

fined and bright, not obscure and indefinite as in 7-maru/ata.

BIBIONID.E.

/. ScATOPSERECURVA? Lw. T bred a single specimen some years

since from the Tenthredinidous gall, S. pomum n. sp.



1864.] 633

DROSOPHILID^ffi.

J. Drosophila amcexa Lw. I bred eight specimens of this ele-

gant little insect Aug. 17—27, from the gall *S'. strohiloidex. Baron

0.steu Sacken, to whom I am under obligations for determining both

this and the preceding species, observes as follows in regard to its

habits: —'' The genus Drosophila occurs in the vicinity of acid or fer-

menting matters, as vinegar, decaying apples, &c., in which the larvae

live. D. amomaoccurs commonly among decaying leaves, and the oc-

currence of its larva in the gall Sfrobi/oiWrs is probably not the gene-
ral rule. I have found the fly abundantly in places where hardly anv

Willows were to be met with." —As I have 6 specimens, all captiu'ed

at large at the same time near Ilock Island, it must be tolerably com-

mon there also.

TACHINID.ffi:.

A gray species .09 inch long was bred Sept. 1 from the Tenthredi-

nidous gall *S'. pomum. It might have been parasitic either upon the

author of the gall, or upon a beautiful harlequin-like, 12-banded. Lepi-

dopterous larva, which is commonly inquilinous there, but which I

have not yet succeeded in raising to the imago.

A robu.st, blackish species, .1-i inch long, was bred Aug. 18 from the

Cecidomyidous gall *S'. brassicoides. It seems almost too large to have

infested any of ihe 5 species of Lepidoptera that I have found to be

inquilinous in that gall ;
but as I bred therefrom a single specimen of

the common Loxotsenia rosaceana Harr., which must have accidentally

got in among the expanded leaves of the galls, it might possibly have

been parasitical upon some such larva. I have neither the facilities,

nor the time, nor the requisite experience, to determine the above 2

species either generically or specifically, and therefore dismiss them with

this brief notice.

And now, after toiling through all these long and frequently tedious

details —after we have seen that the (xall-gnats of the Willow, though

they are essentially distinct species, yet resemble one another so closely,

that in almost all cases it is difficult, and in some cases impossible to

distinguish the imagos one from the other —after we have seen that

species inhabiting monothalamous bud-galls of the same fundamental

structure, such as the first six described above, are in the imago state
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either exactly or almost exactly alike, and that a species. *S^. batatas,

which inhabits a polythalamous twiii-gall of a totally different struc-

ture, is comparatively speaking widely distinct from the first —after we

have traced the same law even in the larvae, and found that those which

inhabit the bud-galls are yellowish with whitish markings and all exactly

alike, and that which inhabits the twig-gall is sanguineous marked

with yellowish and has a totally different breast-bone —after we have

seen the Gruest (lall-gnats, not themselves making any galls, but dwelling

in galls constructed by the true Gall-makers, generally in those of such

species as are allied to themselves, and but rarely in those of species be-

longin": to different Families and different Orders, and one of them, Gev.

albovittata n. sp., so closely resembling a true gall-making (lall-gnat.

Cec. s. batatas n. sp., that at the first glance they can only be distin-

guished by a trifling difference in size —after we have remarked that

even authors, like Osten Sacken, who cannot be supposed to be led

away by any visionary theories, have dilated upon the great apparent

similarity between several species of true, gall-making Gall-flies and

the Guest Gall-flies that intrude upon their homes (Proc Ent. Soc.

Phil. II. p. 34)
—the mind naturally enquires, what is THE meaning

of these and similar phenomena ? Natural History is not, as some have

foolishly supposed, a mere bundle of dry facts. The.se, it is true, form

the foundation upon which we must build, and, without such a solid

and immoveable base to build on, the whole edifice will crumble to dust

with the first blast that assails it. But Science, to be worthy of that

high and holy name, must not be contented with mere facts. Her aim

is to generalize upon those facts, when a sufiicient number of them has

been accumulated —to curiously pry into the laws which govern the

great system of which we ourselves form but an infinitesimally small

fragment
—to ascend from minute details to broad and sweeping induc-

tions —in a word, to solve the great mystery of the Creation and explain

to us how, and why, and wherefore we exist.

Geology has already told us much on this subject. Zoology, her

sister and hand-maiden, has also told us much and can tell us much

more. The GEoaR.\PHiCAL Distribution of species demonstrates,

that they cannot have all spread in their present specific types from

one common centre of creation, and that if we assume several distinct

centres of creation within the present geological epoch, we must assume
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jtt least a thousand of them
;

and even then the occurrence of very

many identical species in faunas and floras which, as Greoloiry teaches

us. were separated by insurmountable physical barriers long before the

present geological epoch commenced, and have continued to be so sepa-

rated ever since, forms an almost insuperable objection to the hypothe-
sis. The only other assumption that we can make—after rejecting the

above two —is that species were not created in their present specific

types, but are genetically derived from pre-existing species. The
Tnity of Coloration, both as regards the shade of color and the

pattern or design, which prevails almost everywhere in Nature in the

same group of species, likewise indicates by unmistakeable tokens

a genetic connection between the different species of those groups.

There is actually, as I have attempted to show, a very general Phyto-

PHAGic Unity in those genera of insects which in the larva state feed

upon plants ;
for it is very commonly the case that certain genera of

insects inhabit, more or less exclusively, certain genera of plants; and

I believe that when one species of a given genus of gall-making insects

is found on a given genus of plants, there can be almost universally

many more species of the same genus found there. At all events, the

(Jail-gnats of the Willow ofter a memorable illustration of this rule;

for before this Paper appeared but a single N. A. species was known

to the scientific world, and I have discovered at least fourteen additional

.species, and doubtless many more remain to be discovered. To say, b)'^

way of explanation of these and similar phenomena, that they are so

because the Great Author of Nature has willed them to be so, is no

explanation at all, but simply a woman's reason —it is so, because it is

so. If I were to go into a large stable of horses, and find some of them

fed exclusively on maize, some exclusively on oats, some exclusively on

hay, and some, as usual, on an intermixture of the three kinds of feed.

I should naturally ask the horse-keepers what was the reason of this

singular anomaly. Would it be any answer for them to say
—" It is

so, because the Master has willed it to be so"? What I should want

to know would be, lohy he willed it to be so, and what possible reason

he could have for such a proceeding ;
and unless they could explain

this point, they might just as well hold their tongues. Now the Deri-

vative Theory explains full}' and completely what I called just now the

PnYTOi'HAGic Unity of numerous large groups of insects, and it also
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explains fully and completely that Colorational Unity which we

find to prevail everywhere in Nature. The Creative Theory has hith-

erto failed to give any explanation whatever, deserving the name of

explanation, of numberless such phenomena as these. What T have

called the Unity of Habits (see above p. 570) points like a finger-

post in the same direction as the Piiytophagic Unity of genera; and

there is even, as Prof. Agassiz was perhaps the first to clearly point

out, both a Unity of Voice in the same family of animals and also a

Unity of Motion. {Mfthods of Stud i/, pp. 121-5.)

It is true that these last three Unities are dependent upon Structure,

and as our Systems of Classification are founded upon Structure, we

mi<'ht naturally expect that where the Structure is nearly identical,

the Habits, and the Voice, and the Motion should also be nearly iden-

tical. But, so far as we can discover, Coloration is entirely independent

of Structure, and does not form any part of the basis of our present

Classifications, though some Naturalists are beginning to recognize it as

of generic value. No man ought to wonder that one Cicinrfcfa, for

example, is structurally like another Clrlndida, for it is precisely be-

cause they are structurally alike that both are referred to the same

genus; but it is most surprising, that, although Coloration has had no-

thing to do with their Classification, and there are hundreds of specie.^

known and described, there is the same fundamental design or pattern

on the elytra of all of them.* On the Creative Theory, who can assign

even a probable reason for this and a whole host of similar phenomenal

Who can explain why Gomphm^. of which there are now 8G described

species, should always be yellow or greenish-yellow, and, according to

Selys and Hagen, have normally 6 black stripes on what is called the

dorsum of the thorax ? Why Cocrinella and Hippodaviia should have

red or yellow elytra dotted with black, and Citindela have green or

red or brown-black elytra, with all the intermediate grades of color,

marked by three white luuules on certain definite parts ? Why Pte.rnn-

tichus should be black and Fcecdns metallic green or blue ? Why Piftif:

and Fontia should be white spotted with black, and Hipparchia and

* See on this subject Dr. LeConte's Memoir on the Cicindelidae of the U. S.

{Trans. Am. Phil. Ent. Phil. Soc. XI. p. 28.) Dr. LeConte found that C. i-lineata

Fabr.. an East Indian species which has instead of the normal markings "two

yellow stripes on each elytrum," had certain structural peculiarities which au-

thorized its being placed in a new genus, Hypostha Lee.
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itis allies brown with eye-like siibterminal spots; while Mrlltxa and Ar-

<///)inis are fulvous or fulvous red above, with crenulate lines and lunules

of black on certain fixed parts of the wing ?

Again, it is difficult to conceive of any peculiarity in structural or-

ganization, which can account for the wonderful phenomena of Phy-
TOPHAGICUnity

; why, for example, Cynips should form galls on the

Oak and never on the Rose, and Rhodltes should form galls on the Rose

and never on the Oak; why Pontia and Pirn's should aifect crucife-

rous plants, CoUas the clovers, Parnassius the saxifrages, and Argynnia
the violets. We find that, even within the boundaries of the United

States, the gall-making genus Gecidomyia inhabits at least 8 distinct

genera of plants. (See above p. 552.) Whyare the gall-making genera

Ct/nips and Rhodites each restricted to a single genus of plants ? We
find that At-ctia and its allies are very generally polyphagous, and feed

on an almost unlimited number of different genera of plants. Why is

Arctitt polyphagous, and Pontia and /*/firw and Co^ms and Parnassius

and Argynnis generally monophagous? It is inconceivable to me, that

in genera all belonging to the same Order, as with these last, there can

be fundamental and immutable diiFerences in the structure of their

mouths or their stomachs, of such a nature as to enable the one to eat

and digest almost anything of a vegetable nature, and to compel the

others to restrict themselves, as a general rule, for thousand and thou-

sands of years to one single g'fenus of plants. Look at the exclusively

American Lepidopterous family Dryncampadse. Within the limits of

the United States there are now known to be eight, or in any case seven

species belonging to this family. Six (or five) of them belong to the

genus Dryocampa. and out of the six (or five) no less th-An fo)ir , pelhu^i-

da, senatoria, stigma and bicolor —
or, at all events, if hicolor be not, as I

believe it to be, a true species, no less than thn-e —inhabit the Oak

in the larva state. Of the remaining two, ru/jicuu.da, which in-

habits the Maple, is rather an aberrant form, and imperialism which

inhabits the Sycamore (Platanus). the Pine, the Sweet-gum (Liqui-

damber) and occasionally the Oak, is a decidedly aberrant form. The

other two genera of this family, Gcratocanipa Harris and Sphingicampa

Walsh, each containing one N. A. species, are, but more especially the

latter, pre-eminently aberrant forms
;

and it is most remarkable that

neither of them has ever been found on the Oak, the former feeding
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on the Walnut (Juglans), the Hickory (Carya) and the Persimmon

(Diospyros), and the latter, so far as hitherto known, feeding exclu-

sively on the Honey-locust (Grleditschia). Now, from the fact that

there are two of these Dri/ocampa which do not inhabit the Oak, it is

manifest that there can be no generic peculiarity of structure which

compels the entire genus to confine themselves to that tree. Why then,

out of five or six Dryocampa, do as many as three or four inhabit the

Oak ? Whyare they not scattered round amongst our Elms and Ashes

and Cherries and Plums and Thorns and Crabs and Willows and Pop-
lars and Beeches 't The Theory of Chances demonstrates that this can-

not be a merely fortuitous event. There must be some cause for it.

What is that cause? The Creative Theory is dumb, or tells us that it

is so, because it is so
;

the Derivative Theory answers promptly, clearly

and loudly, that it is because all Dryocampadse sprang ages ago from

some one pre-existing species, which inhabited the Oak or some pre-

existing form closely allied to the Oak
;

and that certain nascent types,

in the course of ages, ceased more or less, and at a more or less early

period, to feed on the Oak. so as to become isolated from their breth-

ren at a comparatively early date, and have consequently deviated more

or le.ss, but always in a far greater degree than the others, from the

primordial type, and run into what I have called Phytophagic Species.

Look, again, at the cases of the N. A. Grall-gnats {Cecidomyla) which

form galls on the Willow, and of the N.*A. Grall-flies {Gi/inps) which

form galls on the Oak. I know from my own observation of both these

two groups that, as a general though not as a universal rule, each spe-

cies is limited to a particular species of the genus of Plants which it

inhabits. In the case of the latter, Osten Sacken has shown the same

thing, (Fror. Ent. Soc. Fhll. I. p. 50.) and as to the former, both

Loew and Osten Sacken assert it of the whole family of Cecidomi/idse.

(Amber-Dipt. Sill. Journ. xxxvil. p. 309. Dipt. N. A., p. 179.)

It cannot be said that there is some peculiarity in their generic organi-

zation, which limits them thus to one or other particular species either

of Oak or Willow; for there are probably certain species of (rail-gnats

which inhabit several species of Willow, and there are most indubitably
certain species of Grall-flies which inhabit several species of Oak.* Con-

*The N. A. Oaks (quercus), are divided by Gray into two sections which almost

attain a subgeneric value, from the circumstance of the acorns either ripening the
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sequently. whatever the structural character be which limits them to

one Willow or one Oak, it must be specific and not generic. Now is

it conceivable, so closely as most of these Gall-gnats and many of these

G-all-flies are allied, and so closely as most Willows and most Oaks are

allied, that there can be fundamental and immutable specific differences

in the organization of almost all these N. A. Grall-gnats and Gall-flies,

which have compelled them for all time, ever since their first so-called

original creation, to inhabit one particular species of Oak or of Willow,

and to perish if they are transferred to any other species '! Yet, if we

believe in the Creative Theory, we are bound to believe this. Weare

bound to believe, for example, that two distinct species of the Gall-flies of

the Oak—Qijuips q. spongijica O. S. and C. q. inanis 0. S. —which, if

they differ at all in their organization, difter by such exceedingly mi-

nute differences, that, on the closest scrutiny under the most powerful

same year or not till the following year. It is a suggestive, and certainly not

a merely fortuitous fact, that those Gall-8ies which inhabit promiscuously seve-

ral species of Oak, confine themselves to one or the other Section or Subgenus :

e. g. Cijnips q. globulus Fitch, occurs on Q. alba and Q. montana, and also, unless

I have been deceived by the similarity of the gall, on Q. macrocarpa, all three

of them belonging to the first section or subgenus ; and C. q. petiolicola Bassetfc

occurs on Q. prinus (=Q. montana) and Q. prinoides. all three of them likewise

belonging to the first section or subgenus. The rest all occur exclusively on
Oaks belonging to the second section or subgenus, viz., C. q. palustris O.S. on Q.

palustris. Q. tinctoria (^Q. coccinea), Q. imbricaria, Q. falcata and Q. ilicifolia ;

C. q. operator 0. S. on Q. nigra, Q. palustris and Q. ilicifolia : and C. q. O.sten Sackenii

Bassett on Q. ilicifolia and Q. coccinea. C. q. sculpta Bassett, which Mr. Bassett

found on Q. rubra, I have since bred from j^recisely similar galls on Q. tinctoria:

and I found last August and early in September, in very great numbers both on

Q. rubra and Q. tinctoria, growing/row the side of the cup of the acorn, a globular,

smooth, plum-like, fleshy, intensely bitter gall, al^out .50 —.75 inch in diameter,
mottled with yellowish and crimson outside, and internally yellowish in the

centre and towards the circumference pink like a water-melon. This gall, of

which I forwarded a specimen to Baron Osten Sacken, is thought by him to be

identical with his Q.juylans, which was described only from dry, shrivelled-uf)

specimens, and which was stated by Mr. Hitz who found it "to grow on the

6rancAe.s of the White Oak," (Q alba.) a species that belongs to the first section of

Quercus. Either Mr. Hitz must have been mistaken, both as to the tree and
the part of the tree on which he found Q.juglans 0. S., or else my gall is a dis-

tinct species. If so, I propose for it the name of Q.prunus. It is the only N. A.

Cynipidous gall known so far to grow on the acorn, though, judging from the

names, the European Cynipidous galls, q. calicis and q. baccarum, grow the one
on the cup of the acorn, like q.prunus, and the other on the acorn itself.
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o-lasses, neither Baron Osten Sacken nor myself can discover any dis-

tinctions whatever between them, have yet retained these infinite-

simally minute distinctive characters unchanged and unimpaired for

5,0U0 or 50,000 or 500,000 years, or whatever other Hmit we may
choose to assign to the present Geological era. I could as soon believe

that it is possible, by the most unremitting attention, to propagate the

same breed of cattle, without losing or in any wise changing a single

point that characterizes the breed, for lOOO years ;
whereas we know

that it is practically impossible to do this even for 30 or 40 years.

If, indeed, we only met with these Colorational and Phytophagic

Unities in one geographical district, we might suppose them to be

caused by some peculiarities of climate. But go where you will, the

same universal laws follow you. The Cyni.ps of Europe, like their

American congeners, inhabit the Oak and not the Rose, and the Rho-

dites of Europe, like the Rhodites of the U. S., are found exclusively

on the Rose and never on the Oak. The Gomphwi from Japan and

the Gomphus from the Kurile Islands have the same yellowish ground-

color, and the same black stripes on the thorax, as the Gomp/ius of North

America and the Gomphiis of Europe. The Ciclndela from Hindostan,

80 far as regards the elaborate pattern traced on its elytra, is as like as

two peas to the Ciclndela of the United States and the Glcladda of

England. And the same law holds good on both sides of the Atlantic,

as regards both the coloration and the food-plant of Pontui. and Ple.rl.t,

and Collas, and Argijnnls. and Hlpparrhla.

These illustrations might be indefinitely prolonged; but every natu-

ralist can supply the deficiency from facts which have come under his

own observation, and I only refer to them here because they have

scarcely been touched upon in Darwin's great work. The absolute

identity in the imago state of several distinct species of Cecldomj/ui, as

shown in this Paper
—the absolute identity in the imago state of two

distinct species of Halesldota, which I have demonstrated in a preceding

Paper
—the Colorational Unity so especially remarkable in Insecta,

where we have so large a number of species to generalize upon
—the

Phytophagic Unity of very many genera of Insects —like myriads

of other facts enumerated in the Origin of Species, all cry out with

one voice, that species are connected by a genetic bond —that they

were not independently created, but derived by gradual modification
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during indefinitely long periods of time from pre-existing species
—

that the Great Author of Nature constructed his primordial Cosmos

in so perfect a manner, that ever thereafter it needed no interference

on his part
—that it is not like the bungling machines put together by

human hands, which wear out in a few years and require constant at-

tention and supervision
—but that, without any miraculous interposition

on the part of the Creator, the Creation has heretofore run, and will

continue hereafter to run its appointed course, one geological epoch

gradually succeeding to another, and one species gradually arising from

and supplanting another, till it shall seem fit to the Great First Cause

to destroy that work which, when he called it into being,
" he saw to

be good," good not only for one brief geological era but for all time.

Rock Island, Illinois, Dec 14. 18G4

POSTSCRIPT.
Since my remarks on the '•

Unity of Habits" in Insects were in print,

(pp. 567, 570, 574,) I have been much pleased to find that Professor

Agassiz recognizes the same great Law, with apparently the same limi-

tations, as regards animals generally, and extends it not only to the

genus, as I have done, but to the family.
" The more I learn upon

this subject," he says, "the more am I struck with the similarity in the

very movements, the General Habits, and even the intonation of the

voices of animals, belonging to the same fimily." ( Esuat/ Chssif. p. 59.)

It may be asked how I, who believe firmly in the Derivative Origin
of Species, can believe that it is impossible for species of the same genus
to have several heterogeneous and widely diiferent habits. " Your

Uniti/ of ffabits" it may be objected,
"

is irreconcileable with the

theory of the gradual development of existing species from pre-existing

species. If one species is derived from another, must not the new spe-

cies, while in an incipient state, diifer in its organization and often in

its habits from what may be called the mother-species? May not

the Gecidomi/ia that are said by Wagner to procreate in the larva

state, be simply a new genus in an incipient or nascent condition, that

will hereafter perhaps become developed into a whole family of insects

having the same peculiar and extraordinary habits?" I reply, in the

words of Linn;ieus, JSfatura non ag'd per salfnm. If Nature wished to

construct a race of insects, that should habituallv commence making new


